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BtlOADSPECTRUM SUBSTITUTED OXINDO LE SULPm<^ AMIDE HIV 

PROTBASB INHIBITQRS 

The present invention relates to substituted oxindole sulfonamides, tiieir use as 
5 broadspeotrum HIV protease iohibitors, processes for their preparation as well as 
phannaceutical compositions and diagnostic kits comprising them. The present 
invention also concerns combinations of the present substituted oxindole sulfonamides 
witti another anti-retroviral agent It further relates to their use in assays as reference 
compounds or as reagents. 

10 

The virus causing the acquired immunodeficiency syndrome (AIDS) is known by 
different names, including T-lymphocyte virus IIT (HTLV-IIT) or lymphadenopafhy- 
associated virus (LAV) or AIDS-related viras (ARV) or human immunodeficiettcy 
virus (HIV). Up until now, two distinct families have been identified, i.e. HIV-1 and 
15 HIV^2- Hereinafter, HIV win be iised to generically denote these viruses. 

One of the ^tical pathways in a retroviral li& cycle is the processing of polyprot^ 
precursors by aspattic protease. For instance with the HIV virus the gag-pol protein is 
processed by HIV protease. The cojxect processing of the precursor polyproteins by 
20 the aspartic protease is required for the assembly of inffectious virions, thus m:^VTTig the 
aspartio protease an attractive target for antiviral the^eg^y. In particular for HIV 
treatment, the HIV protease is an attractive target 

HIV protease inhibitors (Pis) are commonly administered to AIDS patients in 
2S combination with other anti-HIV obiSgpounds such as^ for instance nucleoside reverse 
transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors 
(NNRTIs), nucleotide reverse transcriptase inhibitors (NtRTfe) or other protease 
inhibitors. Despite the fact that these antiretrovirals are very usefhl, they have a 
common limitatioti, namely, the targeted enzymes in the HIV virus are able to mutate 
30 in sucli a way that the known dmgs become less effective, or even ineffective against 
these mutant HIV viruses- Or, in other words, ttie HIV virus creates an ever increasing 
resistance against the available dmgs* 

Resistance of retroviruses, and in particular the HIV viiuS;, against inhibitors is amajor 
35 cause of therapy failure. For instance, half of the patients receiving antt-HIV 

combination tlierapy do not respond folly to the treatment, mainly because of resistance 
of the virus to one or more drugs used. Moreover, it has been shown fiiat resistant virus 
is caziied over to newly infected individuals, resulting in severely limited therapy 
options fbr these dmg-naive patients. Thwefore, fliere is a need in the art for new 
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compounds for rettovkus therapy, more particularly for AIDS therapy. The need in the 
art is particularly acute for compounds that are active not only on wild type HIV vims, 
but also on the increasingly more common resistant HtV viruses. 

5 Known antiretroviralsj often administered in a comhination therapy regimen, will 
eventually cause resistance as stated above. This often may force the physician to 
boost the plasma levels of the active drugs in order for said antiretrovirals to regain 
effectivity against -die mutated HIV viruses. The consequence of which is a highly 
undesirable increase in pill burden. Boosting plasma levels may also lead to an 

10 increased risk of non-compliance with the prescribed therapy. Thus, it is not only 
important to have compounds showing activity for a wide range of HIV mutants, it is 
also important that ihere is Htfle or no variance in the ratio between activity against 
mutant HIV virus and activity against wild type HIV virus (also defined as fi3ld 
resistance or FR) over a broad range of mutant HIV strains. As such, a patient may 

15 remain on the same combination therapy regimen for a longer period of time since the 
chance that a mutant HIV viras will be genitive to tlie active ingredients will b© 
increased* 

Finding compounds with a potency on the wtid type and on a wide variety of 

20 mutants is also of importance since the pill burden can be reduced if th^apeutic lev^s 

are kept to a mlnimian. One way of reducing this pill burden is finding anti-HIV 

componnds with good bioavailability, i.e. a favorable pharmacokinetic and metabolic 

profile, such that the daily dose can be minimized and consequently also the mmiber of 

pills to be taken. 
25 " - . 

Another important characteristic of a good anU-HIV compound is that plasma protein 
binding of the inhibitor has muumal or even no effect on its potency. 

Thus, there is a high medical need for protease inhibitors that are able to combat a 
30 broad spectrum of mutants of the HIV virus with little variance in fold resistance, have 
a good bioavailability and experience litfle or no effect on their potency due to plasma 
protein binding. 

Up until now^ several protease inhibitors are on the market or arc being developed. 
35 One particular core structure (depicted below) has been disclosed in a number of 
references, such as, WO 95/06030, WO 96/22287, WO 96/28418, WO 96/28463, 
WO 96/28464, WO 96/28465 and WO 97/1 8205. The compounds disclosed therein are 
described as retroviral protease inhibitors. 
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WO 99/67254 discloses 4-sub8tLtated-pheiiyl aDlfonamides capable of inhibiting tnuM- 
dmg resistant retroviral proteases. 




5 Stwprisingly the substituted oxindole sulfbnaoaides of flie. present invention are found 
tohaveafevotaWephatmacologioal profile. Not only are fliey active against wild-type. 
HIV virus, but also show abroadspectitwi activity against various mutant HIV 
viruses exhibiting resistance against known protease inhibitors. 

10 The present invention concerns substituted oxindole protease inhibitors, havingthe 
formula 




and iV-oxides. salts, stereoisomeric fioms, racemic mixtures, prodrugs, esters and 
metabolites thereo:!^ whman 
15 Ri and Rs are, each hidependeotly, hydrogen* Ci.6a3kyl, C2.6alkenyl. arylCi-salkyl. 

C3-7C^cloalkyl. C3.7cycloalkylCi.6alkyl, aryl, Het*, Het*Ci.6alkyl, Hel?, 

Hel^Ci-ealkyl; 
Ri may also be a radical of formula 




20 wherein 
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, Rioadnd Riob are, eachinde^endeotly, hydiDgen» Ci^alk^oxyoarbonjd, 
carbtxxyl, aocdnocaibonyl, mono- or di(Ci„4alIgd)axiiinooarboxrsd, 
C3.7<^yolosakyl, Ci^aSk&xyl^ Cj^^aJiQ^yl or CMalkjd optionally substituted 
wifii aryl, Het\ Hel?, C3-7cy(doalkyl, Ci^alkj^oxycarbonyl, carboxyl, 
5 aminocarbonyl, mono- or di(CMa2kyl)aminocarbonyl, aminosulfonyl, 

C walki^S(0)t, hydroxy, cyano, halogen or amino optionally mono- or 
disubstituted where ihe substituents are each independently selected from 
Ci-talkyl, aryl, arylCMaDcyl, Ca-TCycloalkyl, C3-7cycloalkylCMalkyl, H&t\ 
Het', Het'CMalkyl and Het^C wallcyl; whereby R9, Rios and the carbon 
10 atoms to which &ey are attached may also form a C3.7Cjycloalkyl radical; 

vAica L is -0-Ci.^lkanediyl-CH>> or -NR8-Ci.6alkanediyl-C(=0)-, th«i 
may also be 0x0; 

Ruais hydrogen, C!2^6alkenyl, Cj^alkjnj^ Cs-^csycloalkyl, aryl, aminocaibonyl 
optionally mono- or disubstituted, aminoCt.4aIlq/lcaibonyIoxy optionally 

15 mono- or disubstituted, CMalkyloTjycarbonyl, aryloxycarbonyl, Het^oxy- 

caxbonyl, Het^oxycafbonyl, aryloxycarbonylCi^lsyl, arylCj^allcyloxy- 
carbonyL, Cwalkylcarbonyl, CMcycloalkyloarbonyl, Ca.voyoloalkyl- 
Ci-4a3kyIoxycarbon.yl, C3.7cycloalkylceirbonyloxy, carboxylCi.4alkyl- 
cafbonyloxy, Ci.4alkylcarbonyloxy, aiylCMalkjicarbonyloxy, 

20 aiylcarbonyloxy, aryloxycarbonyloxy, HetWbonyl, HetWbonyloxy, 

Het'CMalkyloxycaibonyl, He^oaibonyloxy, Het?Ci.4allcylcarbonyloxy, 
Heti'CMalkyloxycaibonyloxy or Ci^^allcyl optionally substituted with aryl, 
aryloxy, H6(r^ or hydroxy; whextdm the substitumis on the amino gn^ 
are each independently sdected fixim Ci.4alkyl, aryl, arylCi-^alkyl, 

2$ C3.70yoloalkyl, Cj-TcydoalkylCMalkyl, Het*, Hel?, Het^Ci-»aIlQrl and 

Het^CMalkyl; 

Riib is hydrogen, Ca-Tcydoalkyl, Ci^allcenyl, Cz-salkynyl, aryl, Het\ Het^ or 
Ci^aUcyl optionally substituted with halogen, hydroxy, Ci.4alkyIS(=0)i, 
aryi, C3.7cycloalkyl, Het^ Het*, amino optionally mono- or disubstituted 
30 where the substitucaits are each ind^endently selected from CMall^l, 

aryl, aiylCM^kyl, C3.7cyclodl]cyl, C3.7oyoloalk34Cwalk34, Het*, Het?, 

Het^Ci^alkylandHe^CiJtalkyl; 

whereby Rj jb mty be linked to the remainder of the molecule via a sulfbnyl group; 
t is, each independently, zero, 1 or 2; 
35 is hydrogen or Ci.6alkyl; 

L is -C(=0)-, -0-C(=0)-, -NR8-C(=0)-, -0-Ci.6alkanediyl-C(==0)-, 

-NR8-Ci^alkanediyl-C(=0)-, -S(=0)2-, -0-S(=0)2-, -NR«-S(=0)2 , whereby 
either the Q/O) group or the 8(0)2 group is attached to theNRj moiety; and 
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whereby eadi independaxHy the Ci^allonediyl moiety may be optionally 
substituted wifh bydtoisy, aryi, Het' or Heir'; 

R3 is Ci-sfilkj^ aryi, CVTcycloalkyl, Cs-TOyoloaUQdCMalkyi, or arylCi^Aalkyl; 

R4 is hydrogen, Ci.4alkyloxycarbonyl, carboxyL, aminocarbonyl, mono- or 
5 di(Ci^ta3kyi)aminocarboayl, Cs^vcyoloalkyl, Cz^alkenyl, C2.^allcynyl or Ci.6alkyl 

optionally substituted wilii one ormore substitueats each independently selected 
from aryl, Het', Het^, C3-7cycloalkyl, Ci^aHcyloxycarbonyl, caiboxyl, 
aminocarbonyl, mono- ordi(CMaIkyl)ainiCLOoarbonyl, aminosulfonyl, mono- or 
di(Ci.4alkyl)aminosolfonyi. CMtiIkylS("0)t, hydroxy, cyaiio» halogm or amino 
10 optionally mono* or disubstituted x^ete the sobstituents are each independently 

selected from Ci^jd, aryl, ar3dCi.4alkja, Ca-^cydoalkyl, <53.7cyoloaJfcylCi. 
4alkyl, HetS Hei?, Het^Ci4alkyl and Hel?Ci^yl; 

\ . \ \ 

Q 18 CH Rsb or C==i^ ; 

R5& and Rsb are, each independently, selected from hydrogen, Ci^tBJSs;^, C^^tsalkenyla C2. 

15 ^aUcynyly Cs-vcydoalkyl, aryl, Het\ Het*; wherein eadi of the substituents 

sdected from Ci-ealkyl, Ca-^alkenyl, Ca-salkynyl or Cs-Teycloalkyl is optionally 
substituted on one or more carbon atoms with a substituent independently 
selected from the groTjp consisting of amino, mono- or di(Ci.4allcyl)amino, 
hydroxy, cafboxyl, oxo, mecc^to, halogen, cyanogen, nitio, CMSlkyloxy, 

20 Ci.4alleyk5arbOinyl, C walkylcarbonyloxy, Cwalkyloxycarbonyl, aryl, C3. . 

7cycIoalkyl, Het', Het?, Ci-»aIkylcaibon3doxy,Ci.4alkyloxycarbonyl; 
B4 is hydrogen or Ci^alkyl optionally sub^tated on one ore more carbon atoms with 
one or more substituents indepeadeofly selected from ttie ^up consisting of 
amino, mono- or di(Ci.4alkyl)ainino, hydroxy, meroapto, 0x0, cyanogen, nitro, 

25 halogen, carboxyl Ciw^alkyloxy, Gi^lltylcarbonyl, Ci^all^'lcarboayloxy, Ci- 

4aIkyioxyoarbonyl, Ca-vcycloalkyl, aryl, Het', Het^; wherdn each Ci-talkyl may 
optionally be substituted by amiao, mono- or di(Ci-»alkyl)amino, hydroxy, 
mercapto, 0x0, cyanogen, nitro, halogao, oaiboxyi. 



30 Tlxe standard of"sejisitivi1y** or alternatively •'resistanci^* of a H 

drug is set by the coromercially available HIV protease inhibitors. As esqplained 
hereinabove, existing commercial HIV protease inhibitors may loose effectivity over 
time against a population of HIV vhrus in a patient. The reason being that xmder 
pressure of ttie presence of a particular HIV protease inhibitor, the existing population 

35 of HIV virus, usually mainly wild type HIV protease enzgane, mutates into different 
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mutants wUdi a far less sensitive to tiiat same HIV protease inhibitor. If this 
phenomeno}! occurs, one talks about resistant mutants. If Ihose mutants are not only 
resistent to feat one particular HIV protease inhibitor, but also to midttple other 
commercially available HIV protease inhibitors, one talks about multi-drug resistant 
5 HIV protease. One way of exjaressing the resistance of a mutant to a particular HIV 
protease inhibitor is maldng the ratio between the EC50 of said HIV protease inhibitor 
against mutant HIV protease over EQo of said HTV protease inhibitor against wild type 
HIV protease. Said ratio is also called fold resistance (FR). 

10 Many of the mutants occurring in the clinic have a fold resistance of 1 00 or more 

against the commercially available HIV protease iiihibitors, like saquinavir^ indinavir, 
ritonavir and nelfinavir. Clinically MjLevantJmitaate. of &^ HIV protease enzyme can be 
characterized by a mutation at codon position 10, 71 and/or 84 Bxiamples of such 
clinical relevant mutant HIV proteges are listed in Table 2. 

15 

Surprisingly, the compounds of the present invention show a fold resistance ranging 
between O.Ol and 100 against at least one and in several cases a broad range of 
climcally relevant mutant HIV proteases, A particular group of compounds of formula 
(I) are those compoxmds of fomiula (I) showing a fold resistance against at least one 

20 mutant HIV protease ran^g between 0.1 and 100, suitably ranging betwe^ 0. 1 and 50, 
and more suitably ranging between 04 and 30. Of particular interest are the compounds 
of formula (I) showing a fold resistance against at least one mutant HIV protease 
ranging between O.l and 20,, and even more interesting are those compounds of fonmila 
CI) showing a fold resistance against at least one. mutant HTV protease ranging between 

25 0.1 and 10. 

Thus, the present invention relates to the use of a compound of formula (I) in the 
manufaotore of a medicament useful for inhibiting replication of a HIV virus having a 
mutant fflV protease, in particular amultiHjragresistan Italso 
30 rdates to the use of a compound of fonnula (0 in the manufacture of a medicament 
us^l for treating or combating a disease associated with HTV viral infection wherein 
the protease of the HTV virus is mutant, in particular a multinlrug resistant mutant HIV 
protease. 

35 In other words, the present invention relates to a method of inhibiting a mutant HIV 
protease, in particular a multi-drug resistant mutant HIV protease, in a mammal 
infected with said mutant HIV protease^ said method comprising contacting said mutant 
HIV protease in said mammal with an e:^ctive amount of a compound of fomiula (I). 
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The present invention also rdsbss to a method of inhibiting repKcation of a HIV, virus, 
whicshhas a mutant HTV protease, in particular a multi-dmgr 

protease in a mammal^ said method comprising contacting said HIV virus» which has a 
mutant HIV pfotease, in said mammal with an. efifcsctive amount of a compound of 
5 formula (Q. The preset invi^on fiirther relates to a method of treating or combating 
a mammalian disease associated with HIV viral in&ction wherein the protease of the 
HIV virus is mutant, in particular a multi-drug resistant mutant HIV protege, said 
metihod comprising contacting said HTV virus wherein the protease of the HIV virus is 
mutant infecting said mammal with an effective amount of a compound of formula (I). 

10 

A basio nitrogen occurring in the present compounds can be quat^uized with any agent 
Imown to those of ordinary skill in the art including^ for instance, lower £dl;yl halides, 
dialkyl sulfates, long chain halxdej^ and aralkrjd halides. 

15 Whenever the term "substituted" is used in defining liie compounds of formula (I), it is 
meant to indicate that one or more hydrogens on the atom indicated in the expression 
using '^substituted" is replaced with a selection from the indicated group, provided that 
the indicated atom's normal valency is not exceeded, and that liie substitution results in 
a chemically stable compound, i.e. a compound that Is sufficiently robust to survive 

20 isolation to a us^ol degree of purity firom a reaction mixture, and formulation into a . 
fherapeutic ag^» 

As used herein^ the term 'lialo" or 'lialogen" as a group or part of a group is generic for 

fluoro, chloro> bromo or iodo- 
25 The teem "CMalkyl" as a group or part of a group defines strai^t and branched 

chained saturated hydrocarbon radicals having ftom 1 to 4 carbon atoms, such as, for 

example^ methyl, ethyl* propyl, butyl and 2-meEh3d-pK)pyl and the like. 

The term ^i^kjd" as a group or part of a group defines straij^ and branched 

dbained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as the 
30 groups defined for CMalkyl and pentyl, hexyl, 2-meliiylbutyl> 3-methylpentyl and the 

Uke. 

The terai "Cuaalkanediy?' as, a group or part of a groi^ defines bivalent straight and 
branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such 
asj for example, methylene, ethan-l,2-diyl, prQpan-l,3-diyl, propan-l,2-diyl, butan- 
35 1,4-diyl, pentan-l^-^diyl, hexan-l,6-diyl, 2-meth3dbutan-l,4-diyl, 3-me£hylpMitan- 
1,5-diyl and the like. 
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The tetm "C2-<salkeriyr as a group or part of a group defines straight and branched 
chained hydrocarhoa radicals having from 2 to 6 carbon atoms containing at least one 
double bond such as, for exaxnplo, etheDyl, propenyl, buteayl^ pentenyl, he^^^yl and 
the like. 

5 The term "Ca-galkynyl" as 4 group or part of a group define strai^t and branched 
chained hydrocarbon radicals having from 2 to 6 carbon atoms containing at least one 
triple bond such as^ for example, ethyuyl, propynyl, butynyl, pen^yl, hexynyl and the 
like. 

The term "Cs-voycloalkyl" as a group or part of a gioup is generic to oyclopropyl, 
1 0 cyclobutyl, cyclopentyl, cyclohexyl or oycloheptyl. 

The term "aryr* as a group or part of a group is meant to include phenyl and naphtyl 
which both may be optionally substituted with one or more substituents independently 
fidectcd ficom Ci^sSkyU optionally mono- or disubstituted aminoCi-ealkyl^ C|.$alkyloxy, 
halogen, hydroxy, optionally mono- or disubstituted amino, nitro, c^^o, haloCi^alkyl, 

IS hydroxyCi^aJkyl, carboxyl, Cwalkoxycarbonyl, Ci.fialkylcarbonyloxyCi-$alkyl, Cu 
^alkylcxyoarbonylCwalkyl, Cj.7cycloalkyl, Het^ Het?,optionally mono- or 
disubstituted arnmocarbonyl, metiiylthio, mefhylsul&nyl, and phenyl optionally 
substituted with one or more substituents each independently selected from Cue^kyl^ 
optionally mono- or disubstituted aminoCi^alkyl, Ci-^alkyloxy, halogen^ hydroxy, 

20 optionally mono- or disubstituted amino» nitro, cyano, haloCi-salkyl. oarboxyl, Ci. 
^alkoxyc^onyl, Q^zcycloalkyl, Het^ optionally mono- or disubstituted 
amiftocarbonyU metfaylthio and methylsulfonj^; whereby the optional substituents on 
any amino fhnction are indep€3idenfly selected from Cuealkyl, Ci.6alk5ioxy-A-, Hct'- 
Het^Ci^alkyl, Het^Ci.6a3kyl-A-, Het^oxy-A-, Het^oxyCt^akytA-, phenyJ-^A--, 

25 phenyl-oxy^A-, phenyloxyCMalkyl-A-, phenylCi-^alkyl-A-, Ci.6^kyloxycarbonyl- 
amino-A-, amino-A-, aminoCi.^alkyl and aminoCi^alkyl-A- whereby each of the 
amino groups may optionally be mono- or where possible di-substituted with Ci^alkyl 
and whereby A is defined as Ci-^alkanediyl, -CC^O)-, -C(=S)-, -S(=0)2-, Ci^aHcane- 
diyl-CC^'O)-, Ci,$alkanediyI-C(=S> or Ci.6alkanediyl-S(=0)2-; whereby the point of 

30 attachment of A to the nitrogen atom is the Ci^alkanedijd group in those moieties 
containing said group. 

The temi '^aloCx-ealkyP as a group or part of a group is defined as Ci-6alkyl 
substituted with one or more halogen atoms, preferably, dfloro or fluoto atoms, more 
preferably fluoro atoms. Preferred haloCi^alkyi groups include fer instance 
35 trifluoromethyl and difluoromethyl. 

The term "hydroxyCi^alkyl" as a group or part of a group is defined as Ci-ealkyl 
substituted \^th one or more hydroxy moieties. 
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The term "Het^" as a ffOJxp or part of a group is defined as a saturated or partially 
ijjxsaturated monocycKc, bicycUc or tricyclic heterocycle having 3 to 14 ring members, 
preferably 5 to 10 ring members and more preferably 5 to 8 ^ 
contains one or more heteroatom ring members, each independently selected from 
S nitrogen^ oxygen and sulfur and which is optionally substituted on one or more caifoon 
atoms by Cwalkyl, optionally mono- or disubstitated aminoCi.6alkyl, Ci^alkyloxy, 
halogen, hydroxy, oxo, optionally mono- or disubstituted amino, nitro, cyano, 
haloCi^lcyl,hydroxyCi-6alkyl, carboxyl, C^salkoxycarbonyl, Ci- 
galkyloarbonyloxyCi^alkyl, Ci.6alkyloxycarbonylCi-6alkyl, C3.7oycloalkyl. optionally 
10 mono- or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated 
or partially unsaturated monocyclic^ bicycUc or tricyclic heterocycle having 3 to 14 ring 
members which contains one or inore het^oatom ring members, each independently 
selected from nitrogen* oxygen or sulfbr* and whereby the optional substituents on any 
amino function areindependmfly selected from Ci^alkyl, Ci^alkyloxy-A-^ Het?-A-, 
1 5 Het^Ci^alkyl, Het^Ci-ealkyl-A-, Hetf^oxy-A^* Het?cxyCi^akyl-A-, aryl-A-, aryloxy-A-, 
arsdoxyCi^allgrl-A-, arylCi-salkyl-A-. Ci-ealkyloxycarbonylamino-A-, araiuo-A-» 
aminoCuealkyl and aminoCi-fialkyl-A- whereby each of the amino groups may 
optionally be mono- or where possible dl-substituted witia Ci^alkyl and whereby A is 
as defined above. 

20 The term "Hel?" as a group or part of a group is defined as an aromatic monocycliOj 
bicyclic or tricyclic heterocycle having 3 to 14 ring members, preferably 5 to 10 ring 
members and more preferably S to 6 ringmembers» which contains one or more 
heteroatom ring members each ind^endently selected from mtragen» oxygen or sulfto 
and which is optionally substituted on one or more carbon atoms by Ci^alkyl, 

25 optionally mono- or disubstituted aroinoCi-ealkyl. Ci.5atkyloxy, halogen, hydroxy, 

optionally mono- or disubstitttted amino, nitco> cyano, haloCi^allcyl, hydtoxyCi^alkyl, 
carboxyl, Cugalkoxycarbonylyl, Ci_6alkylcaibonyloxyCi-6aIkyl, Ci. 
^alkyloxycarbonylCi^alkyl, C3.7cycloalkyl, optionally mono- or disubstituted 
aminocarbonyl, mefltylthio, methylsulfonyl, aryl, Het^ and an aromatic monocyclic, 

30 bicyclic or tricyclic heterocycle having 3 to 14 ring members; whereby the optional 
substituents on any amino function are independently selected from Cusalkyl, 
Ci^allsyloxy-A-, Het^-A-, Het'Ci^alkyl, Het^Ci^alkylrA-, Het^oxy-A-,.Het^oxy- 
Ci^akyl-A-, aryl-A-, aryloxy-A-, ar54oxyCi-4aIkyl-A-, arylCi^alkyl-A-, Ci^alkyloxy- 
carbonylaadno-A-, amino-A-, aminoCi^alkyl and aminoCi-ealkyl-A- whereby each of 

35 the amino groups may optionally be mono- or where possible di-substituted with 
CMdlkyl and whereby A is as defined above. 
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AS used herdn, Uie tenn (=0) forms a carbonyl moiely wi^ the carbon atom to v/bidti 
It IS attached. The tenn (=0) fonns a sulfoxide with the sulfur atotn to which it is 
attached. The tenn (=0)2 fonns a sulfonyl with the suHur atom to wUck it is attached. 

As used herein, the tenn (=3) fonns a ^ocarbonyl moiely with the carbon atom to 
whidiitisattadied. 

As used herein before, the term "one or more" covers the possibiUty of all the available 
C-atoms, where ^propriate, to be substituted* preferably, one, two or three. 

When any variable (e.g. halogen or CM"alkyl) occurs more ihan one time in any 
constituent, each defmition is ind^>endent. 

The tenn "prodmg" as used throughout this text means the phannacologically 
acceptable derivatives s^xck as esters, amides and phosphates, such that the resulting in 
vtv0 bwtransfonnation product of the derivative is the active drag as defined in the 
compounds offonttulad). The reference by Goodman and Oilman (The 
Phannacological Basis ofThaapeaitics. 8* ed, McGraw-Hill, Int. Ed 1992 
••Biotransfonnation of Drugs'*, p 13-15) describing p«>dmgs generally is hieby 
mcoiporated. P^idrngs of a compound oflhepresait invention are prepared by 
modifydng functional groups present in ihe compound in such a way that the 
modifications are cleaved, either in routine manipulation or in vivo, to the parent 
compound. Pmdmgs include compounds of the present invention wherda a hydroxy 
group, for instance the hydroxy group on the asymmetric carbon atom, or an amino 
&0UP is bonded to any group that, when the prodrug is administered to a patient. > • 
cleaves to ftmn a fiee hydroxyl or free amino, respectively. 

Typical examples of prodrugs are described tor instance in WO 99/33795 

WO 99/33815, WO 99/33793 and WO 99/33792 all inc«porated herein ^ reference. 

Piodrogs are characterized by excellent aqueous solubiUty, increased bioavailability 
and are readily metabolized into the active uiMbitors in vivo. 

For therapeutic use, the salts of the compounds of fonnula (0 are those wherein the 
couutenon is phannaceutically or physiologically acceptable. However, salts havinga 
phannaceuticaUy unacceptable counterion may also find use, for example, in the 
preparation or purification of a phannaceuticaUy acceptable compound of formula 0) 
All salts, whether phannaceutieally acceptable or not are included within the ambit of 
the present inviMitioii. 
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The phannaceutically acceptable or physiologically tolerable addition salt forms wMoh 
Ihe compomids of the present invention are able to fohn can conveniently be prepared 
using Hie appropriate adds, such as» for example, inorganic acids such as hydrohalic 

5 adds, e-g. hydrooMorio or hydroboMcdc a<ad; solfoiio; hanisulphnric, nitdc; phosphoric 
and ttie like adds; or organic adds such as, fbr exanople, acetic, aspartic, dodeoyl- 
sulphuric. heptanoic hexanoic. nicotinic, propanwc, hydroxyacetic. lactic, pyruvic, 
oxalic, malonic suodmc, maldc, fiunarlc^ maKo, tartaric^ dtric, methane-sulfonic, 
ethanesulfenic, benzenesulfonio. /^-toluenesqlfooic cydamic, saUcyUo, j?-amino- 

10 salicylic, pamoio and ihe like adds. 

Convetsely said add addition salt forms can be oottvetted by treatment with an 
appropriate base into the free base form. 

15 The compomids of fbnnula (I) containing an addic proton may alsobe converted into 
thdr non-toxic metal or amine addition salt form by treatment with appropriate organic 
and inorganic bases. Appropriate base salt forms comprise, for example, the 
ammonium salts, the alkali and earth alkaline metal salts, e,g. the lltfainm, sodium, 
potassium, magnesium, caldum salts and the Hke, salts with organic bases. e.g. the 

20 benzathine, N-mefhyl, -Dnglucanune, hydrabamine salts, and salts with amino acids 
such as, for example, ar^dne, lydne and flie Uke. 

CJonversely said base addition salt fonns can be converted by tceatmeut with an 
appioiaiate add into the firee add form. 

The term "salts" also comprises the hydrates and the solvent addition forms wHch the 
compounds of the present invention are able to form. Examples of such forms are e.g. 
hydrates, alcoholates and tbe like. 

30 The iV-oxide forms of the present compounds at© meant to comprise the compounds of 
formula (I) wherdn one or several niliogen atoms are oxidized to the so-called AT-oxide. 

The present compounds may also exist in their tautomeric forms. Such forms, althou^i 
not eiJcpUcitty indicated in the above formula are intended to be included within the 
3 5 scope of the present invention. 

The temi stereobhemically isomeric forms of compounds of the present invention, as 
used herdnbefore, defines aU possible compounds made up of the same atoms bonded 
by the same sequence of bonds but having different ihree-dimensiond stmotures which 
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axe not mterch^^igeable, Which the compounds 

Unless ofJierwise mentioned or indicated, ihe chemical designatioa of a compound 
encompasses the mixture of all possible stereochemically isomeric foms whidi said 
compoundmaypossess. Said mixture may contain all diastereomers accid/orenantio. 
5 mersofthebasicmolecularstructureofsaidcompound. All stereochemicaUy isomeric 
fotms of the compounds of the present invention both in pure fomx or in admixture with 
eadi o&er are mt«nded to be embraced wilhin the scope of thepiesent invention. 

^^««t^i«>«iericfotmsofthe compounds aiidintemiediates as mentioned he^ 
10 defined as isomers substantially free of other enantiomeric or diastereomeric forms of 
ttie same basic molecular structure of said compounds or intermediates. In particular 
iiietemi 'stereoisomericallypure' concems.compounds or intennedistes havings ' 
staeoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum 
10% of tile other possfl>le isomers) up to a stereoisomeric excess of 100% (i e 100% of 
1 5 one isomer and none of the other), more in particular, compounds or intermediates 
having a stereoisomeric e^ccess of 90% iq, to 100%, even more in particular having a 
stereoisomerio excess of 94% up to 1 00% and most in particular having a 
stereoisomeric excess of 97% 1^ to 100%. The terms 'enantiomericallypurtf and 
'diastereomerically pure' should be understood in a similar way, but then having regard 
20 to the enantiomeric excess, respectively the diastereomeric excess of the mixture in 
question 

Pure steteoisomeric foim^ of the confounds and intermediates of this invention may 
be obtainedby the vacation of art»Imown procedures. For instancy emtntiomers may 

25 be separated fiom each oth« by the selective crystallizatioa of their diastere«aeric 
salts with optically active adds or bases. Examples thereof ate tartaric aci4 dibenzoyl. 
tartanc acid, ditoluoyltartaric add and oamphosulfcnic add. Alternatively, enantiomers 
may be separated by chromatographic techniques using chiral stationary phases Said 
pure stereochemicaUy isomeric forms may also be derived from the corresponding pure 

30 stereochemically isomeric forms of the appropriate starting materials, provided that the 
reaction occurs stereospedfically. Preferably, if a spedfic stereoisomer is desired, said 
cwapoundwittbesyafliesizedbystereospedfiomethodsofpreparation. Th<ae 
methods will advantageously employ enantiomerically pure startmg materials. 

35 The diastereomeric racemates of formula (D can be obtained separately by conventional 
methods. Appropriate physical separation methods which may advantageously be 
e^^loyed ate, for example, selective crystallization and chromatography, eg. column 
chromatography. 
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It is dear to a person skilled in flie art that die compounds of fonnula CO cofttaia at least 
one asymmetric caiter and thus may exist as differeat stereoisomeric fotms. TTiis 
asymmetric center is indicated with a ^terisk (*) in the figure below. 

-Q. 





The absolute configuration of each asymmetric center that maybe present in tiie 
compounds of foimula (I) may be indicated by the stereochemical descriptors R and S, 
Hiis R and S notation con:esponding-to .the.rules-described in Pure Appl. Chem» 1976, 
45, 1 1-30. The carbon atom marked with the asterisk (*) preferably has the R- 
configuratioi:^^ 

The present invention is also intended to mclude all isotopes of atoms occmiing on the 
present compounds. Isotopes indnde those atoms having fbe same atomic number but 
different mass numbers. By way of general example and without limitation, isotopes of 
hydrogwi include tritium and deuterium. Isotopes of carbon include C-13 and C-14. 

Whenever used hereinafter, Ihe term "compounds of formula (jy\ or **the present 
compounds" or similar temt is meant to indtule the compounds of general formula (I), 
dieir iV^-oxides, salts, stereoiscmieric fbxms, racemic mixtures^ prodrugs, esters and 
metabolites, as weU as thdbr quateroized nitrogen analogues. 



A particular group of compounds are those compounds of foimula (I) wherein one or 
more of the following restrictions apply: 

Ri is hydrogen, HetS Hel?, aryU Het"Ci.6alkyl, Het?CwalkyI, arylCi-ealkyl; more in 
particular, Ri is hydrogen, a saturated or partially unsaturated monocyclic or 

25 bioyolio heterocycle having 5 to 8 ring members, which contains one or more 

heteroatom ring members, each independently selected from nitrogen^ oxygen or 
sulfur and which is optionally snbstitated, phenyl optionally substituted with one 
or more substituents, ah aromatic monocyclic heterocycle having 5 to 6 ring 
members, which contains one or more heteroatom ring members, each 

30 independently selected from nitrogen* oxygen or sulfisr and which is optionally 

substituted on one or more carbon a1x>ms, or Ci^aikyl substituted with an 
aromatic monocyclic heterocycle having 5 to 6 ring members, which contains one 
or more heteroatom ring m^becs, each independently selected from nitrogen,^ 
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oxygen or sul&r and which is optionaUy substitoted on one or more carbon 

atoms; 

R2 is hydrogen; 

Lis -<C(=OK -0-C(-0)-,-0-Gwalkanediyl-C(«0)-, more in particular, L is -C(=OK 
-0-C(aOK-0-€H2-C(=0)-, whereby in each case the C(=0) group is attached to 
theNRzmoictj^ 

Rsis aiylCi^kyl, in particular, aiylmethyl.moreinparticularphenylmetiiyl; 
R4fa optionaUysnbfititutedCi.6alkyi,inparticularC,^ja^^ 

aiyl, Het , Het^ , Ca-Tcycloalky! or amino optionally mono- or disubstitirted where 
the substituents are each ind^eadeotly selected from Ci-ialkyI, and, Het' and 

Rs. is aryl, HetS Het^; wherein each of said substituents is optionally siibstituted on 
one or more atoms with a substituent independently selected from the group 
consisting of amino, mono- or di(CMalkyl)amino, hydroxy, d-fialkyloxy, 
oaiboxyU 0x0, Ci^l, hydroxyCi.6aIkyl. Ci.4al]£ylcarbonyloxy, CMall^loxy. 
carbonyl. C,.4alkyloaibonyloxyC,.»aIkyl.Ci^aIkyloxycarbonyl C,^kyl, Het"; 
Rsa may also be Ci^alkyl optionally fbrther suibstitated with amino, mono- or di(Ci ' 
4a]lcyl)amino, hydroxy. Ci.iaIk34oxy. oaibon^, 0x0. mercapto, C,. 
4allcylcarbonyloxy, CMalkyloxyoaibonjd; and 
20 Rfi is hydrogen. 

A special groi^ of compounds are those compounds of formula (1) wherein, 
Ra is hydrogen; 

L is <;(=OK -a.C(=0>. -0-CH2-C(=OK whereby in each case the C(=0) group is 
25 attached to tiieNRz moiety; 
R3 is phenylmethyl; and 
R4 is Ci^aUjyl; and 

Rsa is Het^ aryl, Het"; wherein each of said substituents is optionally substituted on one 

or more atoms with a substituent independently selected from the group 

consisting of amino, mono- or di(CMa%l)3mino, hydroxy, Ci-6alkyloxy, 

aminoC-tsallgd, mono- or di(CMalkyl)aminoCi^alkyl. carboxyl. 0x0, Ci.6alkyl, 

hydroxyCLsalkyl, mercapto. Ci.4alkylcarbonyloxy, Ci.4alkyloxyoarbon3d. Ci. ' 

4a11c3dcarbonyloxyCi^alM,Ci.,alkyloxycarbonylC,.ialky], Cs-vcycloalkyl aryl 
Het'.Hd?. 
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Another special group of compounds are those compounds of formula (I) wherein, 
R2 is hydrogen: 
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L is -C(=OK -O-CC^O)-, -0-CH2-C(=0K whereby in each case the C(=0) group is 
attached to flie NR^ moiefy: 
R3 is pheaylmefhjd; 
R4isCi.6alkyl;and 

5 Rsa is atyl, optionally substituted on one or more atoms with a substituent independently 

selected ftom the group consisting of amino» mono- or di(CMalk5^)anilno, hydroxy, d. 

salkyloxy, aminoCi.6alkyl, mono- or di(CMaIkyl)a™ii«>CMa«q'l» cwboxyl, 0x0, Ci. 

galkyl. hydioxyCwalkyl. xaecoapio, Ci.4alMc8rbonyloxy» CMalkyloxycarbonyl, Ci. 

4alkylcarbonyloxy CMalk54,Ct.4an£yloxycail)onyi Ci^alkjd, CMcycloaMsyl, aryl, Het^ 
10 Het?*. 

Anothra: interesting group of compounds are those of ftwnnla Q whea^ein, 
is hydrogen; 

L is -C(«Oh -OC(=OK -0-CH2-C(«0)-, whereby in eadi case the CC=0) group is 
15 attacihed to the NR2 moiety; 
R3 is phenjtoiefliyl; 
R4isCi^alkyl;and 

Rsa is Hel? optionally substituted on one or more atoms with a substituent 
independently selected from the group consistmg of amino, mono- or di(Ci. 
20 4al]qfl)ainino, hydroxy, Ci^alkyloxy, aminoCi.6alkyl, mono- or da(Ci.4al]£yl)aminoCi. 
ealkyl, carboxyl, 0x0, Ci^^alkyl, hydroxyCi.6aIkyi,mercapto, Cwalkylcafbonyloxy, 
CMalkyloxycaibonyi, Cwalkylcarbon^doxy Ct.4alkyl, Ci.4all<yloxycarbonyl CMalkyl. 

Another particular group are those compounds of formaula CD. wherein* 
25 R2 is hydrogen; 

L is -C(=0)-, -0-C(=OK -0-CHa-C(=0)-, whereby in each case the C(=0) groi^ is 

attadied to ihfi MR2 moiety; 

Rsispheoyhncthyl; 

R4i8Ci.6alkyl;and 

30 Rs, is alkyl optionally substituted on one OT more atrans with a substituent 

independently selected from the group consisting of amino, mono- or di(Ci. 
4alkyl)amino, hydroxy, Cuealkyloxy, carboxyl, 0x0, Cwalkylcarbonyloxy. Ci. 
4alkyloxycarbonyl.C3.7oycloallsyl,aryl,HetVHet?. 

35 Another interesting group of con^unds are those compounds of formula 0) wherein L 
is -0-Ci.6alkanediyl-C('=0K 

Another group of compounds are those compounds of fonnula (1) wherein Rs is 
CMalkyl, aryl, or Het?; each optionally substituted on oxie or more atoms with a 
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substitueiit independently selected from the group consisting of amino, mono- ot di(C, 
4aIkyi)amino. hydroxy, C^kyloxy, carboxyl, oxo, sulfhydryl, Ci^lcarbonyloxy, ' 
CMalkyloxycarbonyl, Ca-ypycloalkyl, aiyl, Het' -and Hel?. ' 

A special groiQ) of compounds are those compounds of formula (I) wherein Ri-L is 
^^^C(=0), Hel?.C,^kanediyI-aC(=0), ary!.0-C,.6alkanediyl-C(«0) or aiyi- 



Ofparticalar interest are those compounds of formula (I) wherein Ri is hydrogen, 
10 Cwalkyl. C2-6aIkenyl, aiylC(.6alkyI» Ca-voycloalkyl, C3-7cydoalkylC,.6allQd, aryl, Het». 
Het C^alkyl, Het' , Hef?C,.6alkyl, in particular, R, is hydrogen, Ci^alkyl, Cz^jalkenyl,* 
arylCi-eancyl, C3.7cydoal]Q^l, C3.7C?ydoalkylCi^a]kyl, axyl, Het^, ^ 

An interesting group of compounds are Ihoae oompoimds of formula (I) whereinR, is 
15 hydrogen, Ci-salkyl, Ca-^alkenyl. aryICi.6alkyl, C3.7cycloallg^l, C3,7cycloalkyl-Ci.6alkyl 
aryi, Het^ Het'd^^alkyl, Hel?, Hel?Ci.6alkyI; wherein Het^ has 5 or 6 ring members, 
which contains one or more heteroatom ring members selected from nitrogen, oxygen 
or sulfur and which is optionally substituted on one or more ring members, 

20 A preferred group of compounds are those conq)ounda where the sulfonamide group is 
attached to the oxindole group in the 6-position. 

A suitable group of compounds are those compounds of formula (I) wherein Ri is aryl 
or arylCsalkyl; inpatticular the aiyl moiety of the R, definition is further substituted 

25 on one or mote ring members, whereby each substituent is independently selected ftom 
C-jalkyl, hydroxy, halogen, optionally mono- or a(C,.4alkyl)amino, optionally mono- 
or di(Ci.4alk3fl)aminoCMalkyl, nitto and cyanogenj preferably the substituent is 
selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy and oyanogens, in 
particular the aryl moiety contains 6 to 12 ring members, more in particular the aryl 

30 moiety in the definition of Ri contains 6 ring members. 

A suitable group of confounds are those compounds of fbmiula (I) wherein R, is Het^ 
or Hel?C,^l, v*erein the Het^ in the definition of Ri contains one or more hetero- 
atoms each independently selected fiom nilrogen, Oxygen and sulfur, in particular the 
35 Het moiety of the Ri definition is ibrther substituted on one or more ting members, 
whereby each substituent is independently selected fiom Ci.4alkj4, hydroxy, halogen, 
optionally mono- or disubstituted amino and cyanogen; preferably the substituent is 
selected from methyl, etM, dilorine, iodme, bromine, hydroxy, amino and cyanogen. 
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Aiioflier group of compounds ate those of fomnjla (I) wierein Ri is Hel? or 
H^CwallQ^l* L is -A<>K -0-C(=<>S -0-Ci.6alktoediyl-C(-0> 
Het?inoletyinfiiedefiniMonofRi is an aromatic heterooycle having 5 or 6 ring 
membfiia, which contain one or more heteroatom ring members each independently 
selected from nitrogen, oxygen or sulfur, more in particular the Het^' moiety is an 
aromatic heterocyole having 5 or 6 ring members, which contain two or more 
heteroatom ring members each independently selected from nitrogen, oxygen or sqlfbr. 

A suitable group of compounds are those compounds of formula (I) wherein Ri is Het^ 
or Het^Ci.<alkyi, vtoein Het^ in the definition of Rx contains one or mote heteroatoms 
each indepeodeatly selected from nitrogen, oxygen and solfur; in particular the Het 
moiety of the definition of Ri is fiiriher. substituted on oneot more ring members, 
whereby each substituent is independently selected from C walkyl, hydroxy, halogen, 
optionally mono- or disubstituted amino and cyanogen; preferably the sUbslituent is 
selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyanogen. 

A suitable group of compounds are those compounds of formula a) wherein Ri is 
Het*Ci^alkyi. Het', wherein said Het' in the degnition of Ri is monooycUc having 5 or 
6 rmg membL, wherein the Het^ contains one or more heteroatoms each ^ 
independently selected from nitrogen, oxygen and sulfur; in particular the Het moiety 
of the Ri definition is further substituted on one or more carbon atoms, whereby each 
substituent is indepeudently selected from Ci^alkyl, hydroxy, halogen. opIionaUy 
mono- or disubstituted amino and cyanogen; preferably Ihc subsdtoent is selected from 
methyl, ethyl, chlorine, iodine, bromine, hydroxy, amino and cyanogeu. 

A suitable group of compounds are those compounds of fonnula 0) wherein Rj is Het', 
whetdn said Het' is bicyclic having 7 to 10 ring members, wherein the Het contains 
one or more heteroatoms each independently selected from nitrogen, oxygen and 
sulfur; in particular the Het' moiety of the Ri definition is fijrther substituted on one or 
30 more carbon atoms, whereby each substituent is independently selected from Cwalkyl, 
hydroxy, halogen, optionaUy mono- or disubslitnted amino and oyanogeni preferably 
the sabstitoent is selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy, 
amino and cyanogens, in particular the Het' moiety contains 2 or more het^oatoms • 
selected from nitrogen, sulfur and oxygen; in one aspect Ri is a bicycUc Het* 
35 containing containing atone oxygen heteroatom, L is selected from -0<00y and Rsa 
and R6 are hydrogen. 

A suitable group of compounds are those compounds of formula (D wheremRi is Het'. 
wherein said Het' is a sahired bicyclic group having 5 to 10 ring meinbexs» wherdn the 
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Het^ contaiiis one or more heteroatoms eadi independently selected from nitrogen, 
oxygfflx and sulfUr; in pardcolar the Het^ moiety of thic Ri desfinition is finther 
substituted on one or more carbon atoms, whereby each isubstituem is indepcaidently 
selected ftom Ciw^alkyl, hydroxy, halogen, optionally mono- or disubstituted amino and 
5 cyanogen; preferably the substituent is selected from methyl, ethyl, chlorines iodine, 
biromine, hydroxy, ammo and cyanogens; in particular Met' contains 5 to 8 ring 
membea:^; in particular the Het' moiety has 6 to 8 ring members wherein Het^ contains 
2 or more heteroatoms selected from nitrogen, sulfur and oxygm. 

10 A suitable group of compounds are those compounds of finmula (I) wherdn Ri-I^ is 
bis-tetrahydrofi!rane-0-C(==0)-. 

An interesting group of compounds are those compounds of formula (I) wherein is 
Q or G-Ci-ealkyl, whearein G is selected from thiazolyl, imidazolyl, oxa2:olyl^ 

1 5 oxadiaeolyl, dioxaJSolyl, pyrazolyl, pyrasinyl, imidaziolinonyl^ quinolinyl, isoquinolinyl, 
indolyl, pyiidaaanyl, pyridinyl. pyrrolyl, pyranyl. pyrimidinyl, fiiranyl, triazolyl, 
tetrazolyl, beozoftiranyl;^ benzoxazolyl, isoxazolyl, isothiazx)lyl, titiiadiazolyl, 
thiophenyl, tetrahydroforofUranyli tetrahydropyranoftiranyl, benzofhiophenjd, 
oarbazoyl, imidazolonyl, oxazolonyL. indolizinyl, triazinyl, quinoxalinyl, piperidinyl, 

20 piperazinyl, moipholinyl, thiamorpholinyl, pyrazinyl, thienyl, tetrahydrociuinolinyi» 
tetrahydroisoquinoHnyl, p-carbolinyl, dloxanyl, dithianyl, oxolanyl, dioxolanyl, 
tetrahydrothiophenyl, tetrahydropyranyl, tetrahydropyranyl,; wherein G is optionally 
bCTzofesed; wherein G is optionally further substituted on one or more ring members; 
preferably G is selected fiom thiazolyl, imidazoljd, oxazolyl, oxadiazolyl, pyrazolyl, 

25 pyiidinyl, optionally substituted on one or more ring members, 

A sxiitable i^oup of cotnpounds are those compounds of formula (I) as a salt* whereiix 
the salt is selected from trifluoroacetate^ fumarate, chloroacetate and methanesulfonate- 

30 An interesting group of compounds are those compounds of formula (I) having a fold 
resistance, determined according to the mettiods herein described, in the range of 0.01 to 
1 00 against HIV species having at least one mutation in flie HIV protease as compared 
to the wild type sequence (e.g. M38432, K0345S, gi 327742) at a posttiOJi selected from 
10, 71 and 84; in particular at least two mutations selected from 10, 71 and 84 are 

35 present in the HIV protease; in particular the compounds have a fold resistance in the 
range of 0, 1 to 1 00, more in particular in the range 0. 1 to 50, suitably in the range 0.1 to 
30, Of particular interest are the compounds of formula (I) showing a fold resistance 
against at least one mutant HIV protease ranging between 0.1 and 20, and even more 
intCTCsting are those compounds of formula (I) showing a fold resistance against at least 
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onemutant HIV iwoteaseianging between 0.1 and lO.Iateresting compounds have in 
addition an IC50 of at least 100 nM vis-4-vis the wild type virus upon in vitro screening 
accordfeg to &e m^ods described heiein. 

5 An interesting group of compounds of fonnula (I) are those compounds wherein Rsb is 
hydrogen. 

The compounds of formula 0) can genaally be prepared usingpiocedures analogous to 
Ihose procedures descnW in WO 95/06030, WO 96/22287, WO 96/28418. 
10 WO 96/28463» WO 96/28464> WO 96/28465 and WO 97/18205. 

Pardcular reaction procedures to make Hie present compounds ate described bdow. In 
IJie preparations desraibedbdow.fhe reaction products may be isolated from &e. 
medium and, if necessary, further purified according to methodologies generally known 
15 in tiie art such as, for example, SKtcaction. crystallizatian, trituration and 
dniomatogr^ihy. * 



20 

Mermediates of formula(a-2) can be prepared by reacting l,3-dihydro-indoI-2-one (a- 
1) mdi chlorosulphomc acid at an elevated tempeiature^suitably ranging between 50 . 
and 60°C, and stirring Ihe resulting intermediate. 

25 

Scheme A-Z ^.-'^^..^ 

Base, solvent C^jJ^-f/^^ 




' CISO3H 
a-4 
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In order to obtain nitrogea substituted l,3-dihydro-indol-2-ones of formula (a-3), 1,3- 
dihydio-indol-2-one can be reacted wi& an activated alkyld^vative such as an 
alkylhallde in a suitable aprolia polar solvent solvent and in the prmence of a base. 
Intermediates of formula a-4 can theai be prepared starting fbom inteirmediates 
according to scheme A-«l , 



SchemeB 

9a P 

OH K 
b-1 



deprotect 



h OH 

b*4 



IvlH 



hz OH R4 




" OH R4 



(L)— Leaving groiqi 

Ra OH R4 
b-3 



R3 

Ra OH R4 




10 P yeparatiioyi of b-*l 

This intermediate may be prepared according to the procedures outlined in WO 
97/18205. 



Preparation of 

1 5 Intermediate b-1 was stirred in an organic solvent in the presence of a catalyst such as 
Fd/C or Pd/OH under an hydrogen atmosphere. Under these conditions protecting 
group Pi is removed. 

Pr&paration_QfJb^. 

20 To intecmeiJiate b-*!, in an organic solvent, was added Ri-(L)-(leaving group) and a base. 
AltOToativclyp Ri-(L)-(leaving group) xnay be added in the presence of l-(3- 
dimethylaimnopropyl)-3-e*hylcaAodiimidehydiod^ acid (EDC) and 1- 
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hydioxybenzotriazole (HOBT) in an orggmic solvent. The reaction mixture was stirred 6 
to 24 hours at temperatures ranging fiom 1 5 to 40^C and the solvent was evaporated. 

Preparation of b>^. 

An alcoholic? solution of intennediate was acidified to remove protecting group P2. 
Hie mixture was stirred during 6 to 24 hours at tempetatures ranging ftom 15 to 40^=^0, 
whereafter an organic solvent was added. The pH of the mixture was neutralized and 
subsequently washed with brine. The organic layer was dried and concentrated to yield 
intermediate b-4. 

Preparation of 1»-S 

Intermediate a"4 was added to a mixtwe of intexmediatc b-4 in an organic solvent and 
in the presence of an amine. TTie mixture was stirred at temperatures ranging from 15 to 
40°C for 4-24 hours and washed with a alkaline solution. The organic layCT was dried 
and the solvent was evaporated. 

Preparation of b>-6 

Reaction of tutemiediate b-5 with aldehydes (Rs-CC'^O)-!!) results in the g^ieration of 
b'-6. The reaction is suitably performed in alcohols in the presence of an organic base at 
elevated temperatures ranging ftom 50*^0 to r^ux temperature. 



SchftmeC 
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H2N-R4 



Boo 




intennediate may be prepared by adding an amine of fomiula H2N-R4 to an 
intemiediate c-1 in a suitable solvent such as isopropanoL 

In scheme D> eEuantiomerically pure compounds of formula er2 are only obtained if c-1 
is enantiomcrically pure. If c-1 is a mixture of stereoisomers, than c-2 will also .consist 
of a mixture of stereoisomers. 
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Detailed descriatiojg of the synthesis 
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1. Scheme A- 1 

A mixture of 46 ml chlorosulfomo acid and lOg of l53-dihydto-iiidol-2-one (a-1) was 
heated to 50^C during 12 hours. After cooling down to room temperature, the tmarture 
was poured on ice and water and extracted wifli dichlororoefhane. The organic layer 
5 was separated, dried over MgS04 and the solvent was evaporated to yield 16-33 g 
(94%) of intermediate a-2 (2-ox;o-2,3-dihydro-liy-indole-5-sulfonyl chloridei. 

2. Scheme A-2 

In order to obtain nitrogen substituted l,3-dihydro-iudol-2-ones of formula (a-3), 1,3- 
dihydto-indol-2-one can be reacted with an activated alkylderivative RaX such as an 
alkylhalide in a suitable aprotic polar solvent solvent such as tetrahydrofuran (THF), 
dimethylfonnamide (DMP), dichloremethane (DCM) and in the presence of a base 
such as NaH, potassium carbonate or sodium carbonate. The jnixture was stirred at 
room temperature (RT) and activated alkyls such as alkyi halide or acyl halide were 
added (EU-X whereto X is a halogen, suit^Iy selected fix)m CI, I, Br; Rd is selected 
ftom -Ci^allcyl^ -C(=0>Ci^aIkyl, -CHa-C(=0)0-Ci^alkyl). The reaction mixture was 
sthred ovemi^t at RT« Th^ water was added and the mi^cture was extracted with a 
suitable solvit and dried on maguesium sulphate. Intermediate a-3 was isolated by 
crystallisation or purification on silica gel. Intanaiediate a-4 was obtained according to 
the procedure outlined in Scheme A-1 

3. Schcme B 

3.1 Preparation of b-1 

25 This intermediate may be prepared according to the procedures outlined in WO 
97/18205. 

3.2 Preparation of b-2 

The mixture of intermediate b-1 in the presence of Pd/C in alcohols and or Pd/OH in 
30 cyclohexene or 1,3-cyclohexa-diene was stirred overnight in a hydrogen atmosphere to 
remove protecting group Pi. For the purpose of the syuthesis of the compounds of the 
present invention, R2 at this stage of the synthesis, may also be a protecting group P^ A 
preferred proteding group is benzyl, more preferable Pi and R2 are both benzyl, thus 
forming a dibenzyl moiety. Suitable alcohols for said reaction are e,g. MeOH, EtOH> 
35 isopropanol- The mixture was filtered and the solvit was evaporated to yield 
intermediate ii-2. 

3.3 Preparation of b-3. 
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To intemediate in an organic solvent was added R.,-(L)-aeavmg group) and a base. 
TMs leaction is a preferred route to generate carbamates. Alteraatively, Ri-<L)-Geaving 
etoup) may be added in the presence of l.(3.dimeliiylaniinopropyl)-3-ettxylcaibodiiimde 
hydi^ohloric acid (BDC) and l-hydroxybenzotriazole (HOBT) or an alcohol such as tert^ 
butanol in a suitable solvent such as dichloromethane. Using Ihe alternative strategy 
amides maybe obtained. Hie reaction mixture was stirred ovemight.atRT and the 
solvent evaporated. The intermediate was purified on siUoa gel. 

A mixtore of intermediate b-3, in alcohols such as methanol, eihanol or isopropanol, . 
was acidified (e.g. by flw addition of Ha) to remove protecting group P2. Smtable 

protecting gcoups ^e e.g. hoc, Pmoc, Cbz. A preferred protecting S^^^j^f 
mixture was stirred over night at RT. Then an organic solvent was added. Smtable 
fiolvente are e.g. ethylacetate. acetonitrile. aceton, cyclohexane, chlorofotm, toluene. 
ThepHoffhemixturewasneutralizedandsubsequentlywashedwilhbrme. 

Neutealiz^tion can suitably be done by soa«m carbonate. The organic layer was dned • 
over MgS04 and concentrated to yield intemediate b-4. 

a-4 was added to a mixture of intemiediate b-t in an organic solvent and m fte 
presence of an amine. Ethylacetate, acetonitrile, aceton. cydohc^anc, ^-^^^ 
tcluene are examples of suitable organic solvents. Amines are smtebly selected ftom 
lt"Xl^e!di-isopropylamine.Themixn«ew^^ 
washedwiAaaolutLonofsodiumbicarbonate and 8ttbseq.uenfly with bnne. The 
organic layerwas dried over Mg304 and the solvent was evaporated. The oompomid 

was pwified on silica gel. 

^^^^ateb-5 with aldehydes CR5-C(=^0)-H)resaltsinthegenemifon of 
, i,-6. The reaction is suitably performed in alcohols in flie presence of an organic base 
e.g. pipiiidine and at temperatures ranging fiom 65-100*C. 
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4sl Pteparation of 

The mixture of 76.9 g of mtermediate d-1 MeOH and 5 g of Pd/C 10% was stiired 
ovenright in a hydiogen atmosphere. The mixture was filtered usmg a filter such as 
celite and the solvent was evaporated to yield 48 g (96%) of intermediate Or! (tert- 
butyl N-[3-aminD-2-hydrox3M-p!iettylbutyl]-N-isobu<ylcaibamate). 

4.2 Prepar ation of d-3. 

To amixlure of 7 g of intermediate d-2 in 300 ml of didhloromefhane (DCM) was 
added 5.63 gof l.[[(3R,3aS,6aR>hexahydrofero[2,3-b]fin^.3-yl]oxycarbonyloxyJ- 
2,5-pyiroKdinedione (prepared according to the procedure described in W09967417) 

and 2.1 S«ftri6lhylamine.Thereactionmixtui»W3Sstim!doveini^tatRTandthe 
solvent evaporated. The compound was purified on silica gel yielding 9 g (88%) of 
mtermediate Cr3 (Hexahydrofuro[2,3.b]fUran-3.yl N-fl-beozji-S-CCtert- 
butoxycarbonyl) (isobutyl)8inino]-2-hydroxypropyl}carbamat6). 
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4 ^ pwypgration. of d-4. 

To a mixture of 9 g of intermediate d-3 in 200 ml of ethanol was added drop wise a 
solution of hydrochloric acid (e.g:6N HCl) in isopropanol. The mixture was stirred 
over night at RT. 300ml ethylac€*ate was added and the mixture was washed wilh 
5 sodivim bicarbonate solution 3 times and with brine. The organic layer was dried ovot 
MgS04 and concentrated to yield 5.5 g (77%) of intermediate d-4 (JJexahydrofiiro- 
[2^-b]fbr3a-3-3iN-[l-benzyl-24xyd£Oxy-3Kisobwtylamino)propyl]oa^ 

4 4 Py^'^papf tfioa of dgS 

10 To a mixture of 3.34 g of compound d-4 in DCM lOOml and 1 .72 g triethyl amine, 
2.4 g 2-oxo-2^-dihydfo-lH-indole-5-siafonyl cWoride was added. The mixture was 
stirred at room temperature for 12 hours and washed with a solution of sodium 
bicarbonate and with brine. The organic layer was dried over MgS04 and the solvent 
was removed. The compound was purified on ^lica gel yielding 4 g (80%) of 

15 intemiediate c-5 (Heitahydroftiro[2^-b]furan-3-yl N-(l-beozyl-2-hydroxy-3-{isobutyl 
t(2-oxo-2,3-dihydro-lir-indol-5-yl)sulfottyl]amioo>propyl>cari5ama^ 

A s TVaparaaon of (campoimd 7) 




20 Toamixtureoflgofintetmediated-Sin40mlofethanoland217mgpiperidiiie, 
206 mg forfbraldehyd was added. The mixture was stirred at 85«*C for 6 hours. Water 
was added and the mixture was extracted with ethyl acetate. The organic layer was • 
dried over MgS04 and the solvent was removed. The compound was purified on siUca 
gel yielding 1.1 g(95%) of compound? (d-6)(Hexahydrofuro[2,3-b]furan-3-yl 

25 {l-beiizyl-3"[({3-[(E)-2r.finylmethyUdene]-2-oxo-2,3-dihydn>-lH^ 

sulfonyl) <isobutyl)am3no]-2-hydroxypropyl}carbamat6) in 70/30 E/Z mixture observed 

byNMR. 



30 The compounds of formula (T) may also be converted to the oonesponding JNT-oxide 
forms foUowing art-laxown procedures for converting a trivalent nitrogen into its 
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iV-oxide foim. Said Jvr-oxldation reaction may generally be carried out by reacting the 
starttog material of formula (D with an ^priate organic or inorganic peroxide 
Appropriate inorganic peroxides comprise^ for example, hydrogen peroxide alkaH 
metal or earfli alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide- 

5 appropriate organic peroxides may comprise peroxy acids such as, for example * 
benzenecarijoperoxoic acid or halo substituted benzenecarboperoxoic add. e.g,' 
3-cihloto-benzeaecarbopeioxoio add, peroxoalkanoic adds, e.g. peroxoacetic add 
alkylhydr<^eroxides, e.g. te^t-hixtyl hydroperoxide. Suitable solvents ate, for exaiJiple 
water, lower atkanols. e.g. efhanol and the like, hydrocarbons. e.g. toluene, ketones ' 
e.g. 2-butanone, balogeiiated hydrocarbons, e.g. dichloiometfaane. and mixtures of ^ch 
solvents. 



10 



Thepresentcompoundscantbttsbeusedinanimals,preferablyii,mannnals,andin 
particular m humans as pharmaceuticals per se, in mixtures with one another or in the 
1 5 form of phaimaoeutioal preparations. 

Furthennore, the present invention relates to phaimaceutical preparations whidi as 
active constituents contain an effective dose of at least one of the compounds of 
formula CO in addition to customary pharmaceutically Innocuous eacdpients and 

20 auxiliaries. The pharmaceutical preparations normally contain 0.1 to 90% by wddxt of 
a compound of formula ®. Th^ phaimaceutical preparations can be prepared in a 
mamier known per se to one of skill in the art. For this purpose, at least one of a 
confound of formula (IX together with one or more solid or liquid pharmaceutical 
^dpients and/or auxiliaries and, if desired, in combination wilh other pharmaceutical 

25 active compounds, are brought into a suitable administratian form or dosage form 

which can then bo used as a pharmaceutical in human medidne or veterinary medidne. 

Pharmaceuticals which contain a compound according to the invention can be 
administered orally, parenterally, e.g., intravenously, recteUy, by inhalation or 
topically, fhepreferred administratton being dependent on the individual cale, e.g,. the 
particularcowseofHiedisordertobelieated. Oral administration is preferred. 

The person sMUed in the art is familiar on the basis of his expert knowledge with the 
auxiharies which are suitable for the desired phanueceutical formulation. Beside 
solvents, gd-forming agents, suppository bases, tablet auxiliaries and other adive 
compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents 
preservatives, solubilizers, agents for adiieving a depot effect, buffer substances or ' 
colorants are also usefol. 
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Due to tiifflr favorable phannacological properties, paittcuiarly their activity against 
molti-drag resistant HIV protease enzymes, the compounds of the present invention are 
useM in the treatment of individuals infected by HIV and for the prophylaxis of these 
individuals. In general, the compomds of the present invention may be useful in the 

5 treatment of warm-blooded animals infected with viruses whose existence is mediated 
by ordependsupon.1ixeproteaseenzyme.Conditlonswhichmaybepreventedor 
treated with liie compounds of fhe present invention, especially conditions associated 
with HIV and other palhogenicretfoviruses, include AIDS.. AlDS-related complex 
(ARC), progressive generalized lymphadenopa&y (PGL), as well as chronic central 

10 nervous system (CNS) diseases caused by retroviruses, sndi as, fer example HIV 
mediBted dementia and multiple sclerosis. 

The compounds of tlie present invention or any subgroup thereof may therefore be used 
as medicines against above-mentioned oondilions. Saiduseasamedidne orme&odof . 

15 treatment comprises the systemic administration to HIV-infected subjects of an amount 
effediveto combat the conditions associated with HIV and oliier pathogenic 
tetrovirases. especially HIV-1. Consequently, the compounds ofthe present invention 
can be used in the manufeotgreofamedicamentuselbl for treating conditions 
assodated with HIV and other pathogenic retroviiuses. in particular medicaments 

20 usefbl fortreatingpatients infected with multi-drug resistant HIV vkus. 

In apreferred embodhnent, ihe invention relates to tiieuse of a compound of formula 
m or any subgitmp thereof in the mamifecture of amedicamfint for treating or 
combadng infection or disease assodated with multi-drug resistant retrovirus infection 
25 in amammal, inparticular HIV-l mfeotion. Thus, the invention also relates to a 
niefliod of treating a rettoviial infection, or a disease assodated with mnlti-diug 
resistant retrovirus infection comprising administering to amammal in need thereof an 
effective amount of a compound of formula (D or a subgroup thereof. 

In another preferred embodiment, the present invention relates to the use of formula (I) 
or any subgroup thereof in the mannfiicture of amedicament for inhibiting a protease of 
amulti^resistant retrovirus inamanmial infected wiihsaid retrovirus 

HlV-1 retrovirus. 

In anotiior preferred embodiment, thapresenl invention relates to the use of fonnula (D 
or any subgroup tiiereof in the manufecture of a medicament for inhibiting multi-drug 
resistant retroviral lepUcafion, in particular HW-l re^ilication. 
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The compounds of the present inveation may also find iise in inhibiting ex vivo 
samples containing HIV or expected to be exposed to HIV. Hence, Hie present 
compounds may be used to inhibit HIV present in a body fluid sample whioh contains 
or is suspected to contain or be exposed to HIV. 

5 

Also, the combination of an antiretroviral compotmd and a Compound of the present 
invention can be used as a medicine. Thus, the present invention also relates to a 
product containing (a) a compound of Hie present invention^ and (b) another 
antiretroviral compound, as a combined preparation for simultaneous^ separate or 

10 sequential use in treatment of retroviral infections, in particular, in the treatment of 
Infections wife multi-drug resistant retroviruses. Thus, to combat or treat HIV 
infections, or the infection and disease associated with HIV infections, such as 
Acquired Immunodeficiency Syndrome (AIDS) or AIDS Related Complex (ARC), the 
compounds of this invention maybe co-administered iu combination with for instance, 

15 binding inhibitors. Such as, for example, dextran sulfate, suraminc, polyanions, soluble 
CD4, PRO-542, BMS-806; fiision inhibitors, such as, for example, T20, T1249, 
5-helix, D-peptide ADS-Jl ; co-receptor binding inhibitors, such as, for example, AMD 
3100, AMD-3465, AMD7049, AMD3451 (BioyolamsX TAK 779; SHC-C 
(SCH351125), SHC-D, PRO-140RT inhibitor, such as, for example, foscamet and 

20 prodrugs; nucleoside RTIs, such as, for example, AZT, 3TC, DDC, DDI, D4T, 
Abacavir, FTC, DAPD, dOTC, DPC 817; nucleotide RTIs, such as, for example 
PMEA, PMP A (tenofovir); NNRTIs, such as, for example, nevirapine, delavirdine, 
efavirenz, 8 and 9-ClTIBO (tivirapine), loviride, TMC-125, dapivirine, MKC-442, 
UC 781, UC 782. Capraviriue, DPC 961, DPC963, DPC082, DPC083, calanoHde A, 

25 SJ-1366, TSAO, 4»'-deaminated TSAO, MVISO, MV026048; ENAse H inhibitors, such 
as. for example, SP1093V, PD126338; TAT inhibitors, such as. for example, RO-5- 
3335, K.12, K37; integrase inhibitors, such as, for example, L 708906, L 73 1988, S- 
1360; protease inhibitors, sudh. as, for example, amprenavir and prodrug GW908, 
ritonavir, nelfinavir, saquinavir, indinavir, lopinavir, palinavir, BMS 186316, 

30 atazanavir^ DPC 681, DPC 684, tipranavir, AQ1776, mozenavir, GS3333, KNI-413, 
KNI-272, L754394, L756425, LG-71350, PD161374, PD173606, PD177298, 
PD17S390, PD178392, PNU 140135, TMC«114, masKnic acid, U.140690; 
glycosylation iniiibitors, such as, for example, oastanospermine, deoxynojirimydne. 

35 The comhinalion may provide a synergistic effect, whereby vfaral infecttvity and its 
associated symptoms may be prevented, sitbstantially reduced, or eliminated 
completely. 
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The compOTHids of the presait invenlion may also be administered in combination with 
immuiifimodiilators (e.g., bropitimine, anti-hvanan alpha interferon antibody, IL-2, 
methionine enkephalin, interferon alpha, aad naltrexone) with antibiotics (e.g., 
pentamidine isothiorate) cytokines (e.g. Th2), modulators of cytokines, cihemokines or 

5 the receptors thereof (e.g. CCR5) or hormones (e.g. growth hormone) to ameliorate, 
combat, or eliminate HIV infection and its synqrtoms. Snch combination therapy in 
distent formulations, may be administered simullaneously, sequentially or 
independently of eaih other. Alternatively, such combination may be administered as a 
single fotmnlatlon, whereby the active ingredients are released ftom the formulation 

10 simultaneously or separately. 

The compounds of the presait invention may also be administered in cooibination with 
modulators of the met^olization following plication of the drug to an individual. 
These modulators indude compoands that intafere wilii the metabolizationat 

15 cytodnxmies,sndi as cytodiromeP450. It is kftown that several isoen^ 

cytochrome P450. one of whidh is cytochrome P450 3 A4. Ritonavir is an ejcample of a 
modulator of metabolizatlon via cytochrome P450. Such combination therapy in 
different formulations, maybe administered simultaneously, sequentially or 
independently of each other. Alternatively, such combination maybe administered as a 

20 single formulation, whereby the active ingredients are released from the femoulation 
simultaneously or sepamtely.Such modulator may be admimstered at the same or 
diffearent ratio as ihe compound of tbepresent invention. Piefetably, the weight ratio of 
such modulator vis-k-vis the compound of the present invention (modulatortcompound 
ofthe present invention) is 1:1 or lower, more preferable the ratio is 1:3 or low«, 

25 suitably the ratio is 1 :10 or lower, more suitably the ratio is 1 :30 or lower. 

For an oral adminisfaration form, compounds of the present invention are mixed witii 
suitable additives, such as excipients, stabilizers or inert dihjents, and brought by means 
of the customary methods into the suitable adroioistration forms, such as tablets, coated 

30 tablets, hard capsules, aqueous, alcohoUo, or oily solutions. Examples of suitable inert 
carriers are gum arabic, magnesia, toagnesium carbonate, potassium phosphate, lactose, 
glucose or stardi, in particular, com starch. In this case the preparation can be carried 
out both as dry and as moist granules. Suitable oily excipients or solvents are vegetable 
or animal oils, such as sunflower oil or cod liver oil. Suitable solvents for aqueous or 

35 alcoholic solutions are water, ethanol, sugar solutions, or mixtures thereof. 

Polyetiiylene glycols and polypropylene glycols are also useful as fiirther auxiliaries for 
other administration forms. 
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For sYdboutaneous or intiavefious admtx^tration» fhe active compounds, if desired with 
Ifae substances customary ttierefor such as solubili^zers, emulsifi^ or fiirttier 
auxiliaries, are bxoagiht into solution^ suspension, or emulsion. The compounds of 
foxmula (I) can also be lyophilized and the lyopMlizates obtained used, for example, for 
5 the production of injection or infusion pxepatations. Suitable solvents are^ for example, 
water, physiological saline solution or alcohols, e.g. efhanol, propanol> glycerol, in 
addition also sugar solutions such as ^ucose or mannitol solutions, or altemativdy 
naixtures of the various solvents mentioAed, 

1 0 Suitable phannaceutical formulations for administration in the form of aerosols or 
sprays are, for example, solutions^ susrpensions or emulsions of the compounds of 
formula (I) or their physiologically tolerable salts in a phatmaceutically acceptable 
solvent, such as etfaanol or water, or a mixture of such solvents. If required, the 
formulation can also additionally contain other pharmaceutical auxiliaries such as 

1 5 surfectants, emulsifiers and stabilizers as well as a propdlant. Sudi a preparation 

customarily contains ttie active compound in a concentration from approximately 0.1 to 
50%, in particular from approximately 0.3 to 3% by weight. 

hi order to enhance the solubility and/or the stability of the compounds of formxxla (Q in 
20 phamiaceutlcal compositions^ it can be advantageous to employ a-, or Y-cyclo- 
dextrins or their derivatives. Also co-solvents such as alcohols may improve the 
solubility and/or the stability of the compounds of formula (I) in pharmaceutical 
compositions. In the preparation of aqueous compositions, addition salts of the subject 
compounds are obviously more suitable due to their increased water solubility. 

25 

Appropriate cyclodi^trins are a-, |5- or y-cyclod^trins (CDs) or ethers and mixed 
ethers thereof wherehi one or more of the hydroxy groups of the anhydrogiucose units 
of the oyclodextrin are substituted with Ci^aDcyl, particularly methyl, ethyl or 
isopropyl, e.g. randomly methylated P-CD; hydroxyCi-^alkyl, particularly hydroxy- 

30 ethyl, hydroxypropyl or hydroxybutyl; caxboxyCi^alkyl, particularly carboxymethyl or 
carboxyefhyl; Ci^alkyl-carbonyl, particularly acetyl; Gi-^alkyloxycarbonylCi^alkyl or 
carboxyCi-6alkyloxyCi.$alkyl5 particularly catboxymethoxypropyl or oarboxyethoxy- 
propyl; Ci-^alkylcarbonyloxyCi-^alkyU particularly 2-acetyloxypropyh Especially 
noteworthy as complexants and/or solubiliz^ are p-CD, randomly methjdated p-CD, 

35 a^e-dimethyl-p-CD, 2-hydroxyethyl-p-CD, 2-hydroxyethyl-Y-CD, 

2Mliydroxypropyl-Y-CD and (2-oaiboxymetiioxy)propyl-p-CD, and in particular 
2-hydroxypropyl-p-OD (2-HP'-p-CD). 
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-nie term mixed ether denotes cyclodfixtrin derivatives wherein at least two 
pyolodextrin hydroxy groups are etlierified with different groups such as, for example, 
hydroxy-propyl and hydroxyethyl. 

5 An interesting way of forawlating liie present compounds in combination wifli a 

cyclodfiKttin or a derivative thereof has heen described in EP-A-721,331 . Although the 
firnn^iflrifYtiH described thwein are with antifiingal active ingrediorts^ they are equally 
interesting ft>r fbnnulatmg the compounds of the present invention. The formulations 
described tiierein are particularly suitable for oral adminiBtration and comprise an 

10 antifimgal as active ingredient, asuffident amount of a cydodextdn or a derivative 
theieof as asolubilizer, an aqueous addic medium as hulk liquid oairier and an 
alcoholic co-solvent that greatly simpUfies tiie preparation of the composition. Said 
formulations may also be rendered more palatable by adding phamiaceutically 
acceptable sweetaiers and/or flavors, 

Ottier convenient ways to enhance the solubility ofthe compounds of the present 

invention in pharmaceutical compositions are described in WO-94/05263, 

WO 98/423 18, EP-A-499.299 and WO 97/44014, all incorporated herein by refference. : 

20 More in particular, the present compounds maybe formulated in aphaimaceutical 
con^aition comprising a therapeutically efBscttve amount of particles consisting of a 
solid dispersion compri8ing(a) acon^ound of formula (I), and (b> one or more 
phaimaceutically acceptable water-soluble polymers. 

25 The term "a solid dispersion" defines a system in a soHd state (as opposed to a liquid or 
gaseous state) comprising at least two components, wherein one component is 
dispersed more or less evenly thmu^ut the oflier component or components. When 
said dispersion of the components is such that flie system is diemicaUy and physicaUy 
nniform or homogenous throughout or consists of one phase as defined inthermo- 

30 dynamics, sudi a solid dispersion is referred to as "a solid solution". Solid solutions are 
preferred physical systems because the components therein, are usually readily 
bioavailable to the organisms to which fhesr are administered. 

The term "a solid dispersion" also comprises dispersions whidi are less homogenous 
35 throughout than solid solutions. Such dispersions are not chemically and physicaUy 
vinifoim throu^out or comprise more tiian one phase. 
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The water-solublepolymerin the particles is conveniently a polymer that Jias an 
apparent viscosity of 1 to 1 00 mPa,5 when dissolved in a 2 % aqueous solution at 20«C 
SOlutioiL . 

5 We^d water-soluble polymers arehydroxypropylmethylcelluloses orHPMC 
HPMC having amettioxy degree of substitution from about 0.8 to about 2 5 and a 
hydroxypropyl molar substitation from about 0.05 to about 3.0 are generally water 
soluble. Methoxy degree of substitution refers to ihe average number of methyl ether 
groups present per anhydroglucoseunitof the cellulose molecule. Hydroxy-prouvi 

) molar substitution refers to the average number of moles of propylene oxide wWdi 
have reacted with each aahydroglucose unit of the cdlulose molecule. 

The particles as defined hereinabove can be prepared by first preparing a soKd 
dispersion of the components, and flien optionally grinding or milling that dispersion 
Various techniques exist fer preparing soKd dispersions including melt-extrusion, 
spray^dryingandsolution-evaporation, melt-extrusion bemgprefetred. 

It may fijither be convenient to formulate the present compounds in the form of 
nanopartiQles which have a aur^e modifier adsorbed on the surface thereof in an 
amount suf&dent to mahitain an eiFective average particle size of less than 1 000 nm 
Useful surface modifiers are believed to include ihose whidi physically adhere to the 
surfece of the antiretmviral agent but do not chemically bond to the antiietroviral agent. 

Suitable surfece modifiers can preferably be selected from known organic and 
moigauic phamciaceutical excipients. Such excipients include various polymers low 
molecular wd^t oUgomers, natural products and surfectants. Preferred surface 
modifiers inchide nonionic and anionio surfectants. 

Yet another inleresting way of formulating the present compounds involves aphanna- 

ceutical composition wherebythepresent compounds are incorporated inhydrophfljc 
polymers and applying this mixtoe as a coat film over many small beads, thus yielding 

acoi^positionwiihgoodbioavailabiUtywhich can conveniently beman^^^ 
which ,s smtable for preparing pharmaceutical dosage forms &r oral administration. 

SaM beads comprise (a) a central, rounded or spherical core, (b) a coating film of a 
hydrophiho polymer and an antiretroviral agent and (o) a seal-coating polymer layer. 

Materials suitable for use as cores in thebeads are manifold, provided that said 
matenals are pharmaceutically acceptable and have appropriate dimensions and 
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fimmess. Examples of such materials are polymers, inorganic substances, organic 
substances, and saccharides and derivatives thereof. 

The route of administration may depend on ttie condition of the subject, oontncdicatlon 
5 and the like. 

Another aspect of the present invention coneons a kit or contain® comprising a 
compound of formula 0) in an amount effective for use as a standard or reagent in a 
test or assay for detemrining Ihe ability of a potential pharmaceutical to inhibit HIV 
protease, HIV growth, or both. This aspect of the invention may find its use in 
10 pharmaceutical research programs. 

The compovinds of the inresait invention can be vBcd in phaiotypic resistance 
monitoring assays, such as known recombinant assays, in the clinical management of 
resistance developing diseases sudi as HIV. A particulariy usefol resistance 
15 monitoring system is a reconibinant assay known as the Antivitogram™'. The 
Antiviiogtam'^ is a highly automated, hi^ throughput, second generation, 
recombinant assay ihat can measure susceptibiUty, espedally viral susceptibility, to the 
compounds of the present invention, (Hertogs K et aL Antimicrob Agents Chemother^ 
1998; 42(2):269-276, incorporated by reference). 

20 

Interestingly, the oompouDds of the present invention may comprise chemically 
Teactive moieties capable of fpmimg oovalent bonds to localized sites such that said 
compound have increased tissue retention and half-Hves. The teim "cheanioally reactive 
gcov?)" as used herein refers to chemical groups capable of forming a covalent bond. 

25 Reactive groups wiU generally be stable in an aqueous environment and will uauaUy be . 
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride, 
or an imidate, or a maleimidate thereby capable of forming a covalent bond with 
functionalities such as an amino group, a hydroxy or atiuol at the target site on for 
example blood components such as albumine. The compounds of Ihe present invention 

30 may be liiiked to maledmide ox derivatives thereof to form conjugates. 

The dose of the present compounds or of the physiologLcaUy tolerable salt(s) thereof to 
he administered depends on the individual case and, as customary, is to be adapted to 
the conditions of the individual case for an optimum effect Thus it depends, of course, 
35 on the ftequency of administration and on the potency and duration of action of the 
compounds employed in each case for therapy or prophylaxis, but also on the nature 
and severity of the infection and symptoms, and on the sex, age, wei^t co-medication 
and individual responsiveness of the human or animal to be treated and on whetiier the 
tilery is acute or prophylactic. Customarily, the daily dose of a coit^ound of formula 
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(Oinihecaseof adxnimstratfoafo apatientapproxi^^^^^ 1 

dosei ordivldedmto several, e.g. two. three, or four, individual doses. 
Experknetttal Part 

Pr^EiratiQn of flie compounds of fbimula (0 and then: intermediates 
Table 1 

Compounds of the present invention prepared according to the me&ods described 
above. If no stereochemislxy ia indicated, the compound is present as a racemic 

mixtuie. The wavy bond indicates thattfae R, substituentmay be in ds ortrans position 
or to. anaixture liiereot v»^wn 
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7.26 


-H 


C3IL, 3aS, 6aR)/base 
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Compound 21 



Antiviral analvsA^; 

The compounds of ffae present invention were examined for anti-viral activity in a 
cellular assay. The assay demonstrated that these compounds exhibited potent anti- 
HIV activity against a wild type laboratory HIV sixain (HIV-l strain LAI). The cellidar 
assay was performed according to flie foUowing procedure. 

Cellular As say Experimental Mreth/iii. 

mv- or mock-infected MT4 cells were incubated for five days in tlie presence of 
v^us concentrations of aieirihihitor. At &e end oftbe incubation period, all HIV- 
mfected cells have been kined by the reqplicating virus ill ia« control cultures 

^Zf.r'^T"". ^-^^y^-^Bt^concentrationof 
mr, ayellow, water soluble tetrazolinm dye that is converted to apurple wat«: 
insoluble fonnazan in the mitochondiia of living ceUs only. Upon solubilization of the 
resulting foimazan crystals with isopropanol. the absorbance of the solutionis 
monitored at 540mn. The values coireMe directly to the number of living cells 
reaming inlhe culture at Ihe completion of the five day incubation. The inhibitoiy 

f f Er^T' T "''"''^ °" vixus-infeoted cells and was expresTed 
asECsoandEOo. These values represent Ihe amount pf the compound required to 
protect 500/O and 90%. respectively, of the ceils from the oyto^^^^ 
vnrus. Theto^cityofthecompoundwasmeasuredonthemock-infectedcellsandwas 
^pressed as CQo, which represents the concentration of compound required t» inhibit 

mdxcaton of the selectivity of the anti-HIV activity of the inhibitor. Wherever results 
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are reported as e.g. pECso or pCCjo values, Ihe result is expressed as the negative 
logarithm of the result ejq^sed as ECso or CCso respectively. 

AntiviraLspeetirmn: 
5 Because ofth© increasing emagem»ofdrugiesi5tam HIV strains, t^^ 

compounds were tested for their potency against diaically isolated HIV strains 

harboring several mutations (Table 2 and 3). These mutations are associated with 

resistance to protease inhibitors and result in viruses that show various degrees of 

phenolypio cross-resistance to ilie cuirenily commerdaUy available drugs sudi as for 

10 instance saquinavir, ritonavir, nelfinavir, indinavir and amprenavir. 



■;^^flbie2 List of mutations pnsaeat in the protease gene of Ihe HIV strains (A to F) used . 



A 


V003I, LOIOI. V032r. Ij033M, 5035D, S037Y, S037D. M0461. R0571R/K, QOSSE^ L063P, 
K07(yr.A071V.l072V,I084V.L089V 


ft 


V0031, LOIOI, K020R, E035D, M036I, S037N. Q058E. lOfiZV. L063P. A071V, I072M. 
G073S.V077I.I084V.I083V.L090M • '■ 


C 


V003I, LOlOr. I015V, LOIM. K020M, S037N. R041K, I054V. Q058E. L063P, A071V. 
I084V,1j090M.1093L - • ■ 


B 


V0031, LOIOIA I013V. IJ033I, E035D, M036I, M046L. K055R, ROSTK. W>d3P. I066P. .| 
A07lV,IOS4V.N08gD.L090M . — : ■ 


E 


V003I.IJ010I. VOllI, AO22V,L024l,E035D,M036I, S037T,RD41IC 1054V, I062V. 
in63P.A07lV.l084V — '■ 


F 


L010P.M046I.M071V,IOR4V : 



Resttltsi 

As a measure of the broad spectrum activity of the present compounds. lhe fold 
resistance (FR), defined as FR =» ECsoCmutant strainyBC5o(HIV-l strain LAI), was 
detemuned. Table 3 shows ihfi results of the antiviral testingin tenns of fold 
resistance. As can be seen in iMs table, the present compounds are effective in 
inhibiting a broad range of mutant strains: Column A FR value towards mutant A, 
Colunm B; FR towards mutant B , Column C: FR towards mutant C, Column D: FR 
towards mutant D, Column E: FR towards mutant E. Column F: FR towards mutant F. 
The toxidty (Tox) is expressed as the pCCjo value as determined with mook transfectcd 
ceUs. Column WT displays the pECSO value against wild type HIV-LAI strain. 

Tables. Results of the toxicity testing and the resistance testing against strain A to P 
(escpressedasFR). 
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In vitro pharmacokinetic stadia 

The permeability of different coiapounds is evaluated according to a Caco-2 test 
protocol as described by Augostyna et aL (Augustijns et al. (1998). Im, X ofPharm. 
166. whereby. Caeo-2 ceDs at cell passage number between 32 and 45 are 

grown in 24-well transweU cell culture plates for 21 to 25 days. Ite integrity of &e cell 
monolayer 13 checked by measuring the transepiiheUal electrical resistance (TEER) 
The test is performed at pH 7.4 and at 100 jiM donor compound concentration. 

The equilibrium sohability in simnlated gastrointestinal solutions nnder thermodynamic 
condmonsisagpodmeasure&rthesohibilitypromcofthec^^^^ 
and thedrf&r«ntparts of the intestine. Shnulated gastric fluid (SGP) (without pepsin) is 
setatpHof 1.5. Simulated intestinal fluids (SIP) (without bile salts) are set at pH 5 pH 
6.5, pH 7 and PH 7.5. The experimental protocol uses 96.wen flat-bottom im<aopIaLs 
m which 1 mg of compound is added per well (stock solution in methanol) and 
evaporated to dryness. The compounds are resolubilized in SGF and SIF and incubated 
overnight on a horizontal shaking device at 37°C. After filtration, the compottnd 
concentrations are determined by U V-spectrophotometry. 

0»-ftl fl:v»«a bflitv m the rat and fli^ A*,^ 

The compounds are formulated as a 20 mg/ml solution or suspension in DMSO 
PEG400 or cyclodextin Wo (CD40o/.) m water. Formost e^eriments infheral Ifaree 

dosmg ^oups are formed: 1/singIeintraperitoneal dose at20mg^cgusingm^ 
foimulation; 2/ smgle oral dose at 20 mgOcgusing 1hePEG400 formulation and 3/ 
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$ingle oral dose at 20 mg/kg using ttie cyclodcxtrin formulation. Blood was sampled at 
regular time intervals after dostag and drug concentrations in the serom were 
detamined vi^g a LC-MS bioanalytical method. 

5 Boosting the, systemic bioavaflability 

With the described iype of compoiinds (pioteasMiibibitor^), it is known that inHbxtion 
of the metabolic degradation processes can markedly increase the systemic availability 
by reducing the first-pass metabolism in ttie liver and the metabolic clearance from the 
plasma. This ^boosting* principle can be ^plied in a clinical setting to the 
10 pbamiacoIogLcal action of the drag. This prindple can be also explored both in the rat 
or ihe dog by simultaneous administration of a compound that inhibits the Cyt-p450 
metabolic enz3anes. Known blocks are for example ritonavir and ketoconazole. 

Ptntein Bindiny flnalY^^^^- 

Human serum proteins like albumin QiSA) or a- 1 add i^ycopxotein ( AAO) are knowa 

15 to bind 3tnany dru^, resulting in a possible decrease in the effectiveness of those 

compounds* In order to determine whether the present compounds would be adversely 
affected by this binding, the anti-HIV activity of the compounds was measured in the 
presence of human serom, thus evaluating the effect of Hje binding of ttie protease 
inhibitors to those proteins. 

20 MT4 cells are infected with HTV-l LAI at a multiplicity of infection (MOI) of 0,001- . 
0. 01 CCID50 (50% cell culture infective dose p^ cdl, CCIDsd)^ After 1 h incubation, 
cells are washed and plated mto a 96 well plate containing smal dilutions of flie 
compound In the presence of 10% PCS (foetal calf serum), 10% PCS + 1 mg/ml AAQ 
(cti-add glycc^^rotein), 1 0% FCS + 45 rag/ml HS A (hnman serum albumm) or 50% • 

25 human serum (HS). After 5 or 6 days incubation, the EC50 (50% effective concentration 
in celt-based assays) is calculated by determining the cell viability or by quantifying the 
level of HIV replication, Cell viability is measured using the assay described above. Into 
a 96 well plate containing serial dilutions of the compound in the presence of 1 0% FCS 
or 10% FCS + 1 mg/ml AAG, HIV (wild type or resistant strain) and MT4 cells are 

30 added to a final concentration of 200-250 CCID^o/vt^ell and 30,000 cells/well, 

r^ecdvely. After 5 da>^ of incubation (37^C, 5% CO2), the viability of the cells is 
detennined by the tetrazolium colorimetrio MTT (3-[4,5-Dimefhylthiaizol-2-yl]-2,5-di- 
phmyltetrazolium bromide) method (Pauwels ct al. J Virol. Methods 1988, 20^ 309321). 

35 Foramiation 

Active mgredient, in casu a compound of fbnnula (I), was dissolved in organic solvent 
such as etbanol^ methanol or methylene chloride> preferably, a mixture of ethanol and 
metihylene chloride. Polymers such as polyvinylpyrrolidone copolymer with vinyl 
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acetate (PVP-VA) or hydioxypropylmethylcellulose (HPMC), typically 5 uiPa-s, were 
dte&Qlved in orgadc solvents such as ethanol, methanol methylene chloride. Suitably 
the polymer was dissolved in ethanoL The polymer and compoimd solutions were 
mixed and subsequently spray dried. The ratio of compound/polymer was selected from 
5 1/1 to 1/6. Intermediate ranges were 1/1 .5 and 1/3. A suitable ratio was 1/6. The 
spraydried powder, a solid dispersion^ is subsequently filled in capsules for 
administration. The drug load in one capsule ranges between 50 and 1 00 mg depending 
on the capule size used. 

10 ytHiw-giiat ad Tablets 

Preparation of Tablet Core 

A mixture of 1 CO g of active ingredient in casu a compound of foimnla (I), 570 g 
lactose and 200 g starch was mixed well and thereafter humidified with a solution of 
5 g sodium dodeoyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water. 
1 5 The wet powder mixture was sieved, dried and sieved again. Then there was added 
100 g microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole was 
mixed well and compressed into tablets^ giving 10,000 tablets, each comprising 10 mg 
of the active ingredi^t. 
Coatins 

20 To a solution of 10 g mefhylceUulose in 75 ml of doriaturated ethanol there was added a 
solution of 5 g of efhylcellulose in 1 50 ml of dichloromethane. Then there were added 
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetrioL 10 g of polyethylene glycol 
was molten and dissolved in 75 ml of dichloromethane. The latter solxrtion was added 
to the form» and then there were added 2.5 g of magaesium octadecanoate, 5 g of 

25 polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole was 
homogenated. The tablet cores were coated with the thus obtained mixture in a coating 
apparatus. 
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CLAIMS 

L A conqsound bavingthe fbnnula 





0) 



mN-oxide^ salt, stereoisameric form; racemic mixtiire, prodrug, ester or metabolite 
thereof whereto 

Ri and Rg are, each independeatlyj hydrogen, Ci-ealkyl^ Ca-^alkenyl, arylCi^allsyl, 
C3.7cycloalkyl, CMcyoloalkylCi^ealkyl, aryl, Het^ Het^Cwalkyl, Hel?, 

Ri may also be a radical of foxm^a 

>^ X ^ 

00 

10 """" ^ 

Rg, RiOa and Riob are, ea(±i indepaadoitly, hydro^ii» 

oaiboxyl, atrdnocarbonyli monO" or di(CMalkyl)aimnocarbonyl, 
C3.7cydoaIkyl, Cj^alkeoyl* C2.s«akyn:« or Ci^alkyi optionany sobstitoted 

15 wiihi fflcyl, Het\ Het?, Cis-vcycloalkyl, Ci-jalkyloxycarbonji, carboxyl, 

aminooarbonyl, mono- or di(CMallc5rl)atninocarbonyl, aminosulfonyl, 
CMalkylS(0)t, hydroxy, cygmo, halogen or amino optionally mono- or 
disttbstitttted where the substituents are each Independeatly selected firom 
Ci^alkyl, sryU arylCi^alkyl, Cs-vcycloalkyl, Cs-voyoloalkylCi^kyl. Het', 

20 Hel?, Het'CjJiaOcyl aad Het^Cwalkyl; whereby R9, Rioa and the carbon 

atoms to wMcib they are attached may also toi a C3,7cycloaIk5d radical; 
when Lis -CM:Ji^a]kaaediyl-C(=0)- or -NRs-Ci^salkanedij^-CC^O)-, fhm 
may also be o»>; 

Rnais hydtogeru Ca^alkenyi, Ch^^aSkynyl, Ca-vcydoalkyl, atyl, amlnocarbonyl 
25 optionally mono- or disubstitutcd, aminoCMaflcylcarbonylox.y optionally 

mono- or disubstituted, Ci^kyloxycarbonyl, aryloxycarbonyl, 
Het^xycarbonyl, Hel?oxycarbottyI, aryloxycarbonylCi^alkyl, 
arylCi^alkyloxycarbonyl, CMalkylcarbonyl, C3-7cycloalkylcarbonyl, 
C3-7cycloalkylCi.4alMoxycaibonyl,C3.70ycloalkyloarbonyloxy, 
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carboxylCMaltjlcafboayloxy. CMalkyicaitonyloxy, arylC,.4alkyI- 
carbonyloxy, arylcarbonyloxy, atjdoxycarbonyloxy, Het^bonyL 
HetWbonyloxy, Het'c^aUcyloxycarbonyl, Her»caibonyloxy 
Het^C^ylcarbonyloxy. Het^GMalkyloxycarbonyloxy or c'^alkyl 
5 optionally substituted tvith a^l, aryloxy, Het^ or hydroxy; wherein fhe 

substltuedts on the amino groups are each independently selected from 
Ci.^kyl aiyl, arylCMaJkyl. Ca-voyoloalkyl, Cj-ycycloalkylCi-^alkyl. Het' 
HeP, Het'C,,4all{yl and Hd?CMalkyl; 
Rub is hydrogen. C3.7Pydoallcyl, Qwalkenyl. Cz-ealkynyl, aryl, Het^ E&e or 
Ci^salkyl optionally siAstituted with halogen, hydroxy, Ci.4all£ylS(=0), 
&cyl. C3.7cycIoaIkyl, Het\ Het^, amino optionally mono- or disubstituted 

^^^^^ substltaeuts are each independently selected ftom Ci.»alkyli 

aryl arylCMalkyl, Cs.ycycloalkyl, CMcycloalkylCMalkyl. Het*. Het^.' 
Het^CMttlkyl and Het^Cj^alkyl; 

Whereby Rub may be linked to the remainder of the molecule via a suLfbnyl 
group; 

t is, eadi indqjendently, zero, 1 or 2; 
Rais hydrogen or Ci.^cyl; 

L is .C(=0)-, -0-C(=OK -NRs-C(-0)., -0-Ci.«aBcanediyl-C(=OK 

-NR8-Ci.6alkanediyI.C(=OK -S(=0)2-, >0-.S(=0)2-. -NRs-S(=0)2 , whereby 
cither the C(-0) group or the S(=0)2 group is attached to the NRa moiety; and 
whereby each independently the Ci.6alkanediyl moiety maybe optionally 
substituted with hydroxy, aiyi, Het^ or Het?; 
Ra is Ci.6alkyl, aryl, C3.7cycloalkyl, C3.7cycloalkylCi.4alkyl, or ar^CMalkyl; . 
R4 is hydrogen, CMalkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or 

diCCwalkyDaminocatbonyl, Ca-Tcydoalkyl. C2.«alkenyl. Ca-^alkynyl or Ci.,alkyl 
optionally ^stitoted with one or more aubstituents each independently selected 
ftom arid. Het^, Het?, C3-,cydoaIk5d, CMallgdoxycarbonyl, caiboxyl 
aminocaibonyl, mono- or di(CMalk;^)aminocarbonyI, aminosulfony{ mono- or 
di(Ci^yl)aminosulfonyi, Ci^alkylS(-0), hydroxy, cyano, halogen or amino 
optionally mono- or disubstituted where ihe substituents are eadi independently 
selected liom C^alkyl, aryl, arylCMSlkyl, Q.vcycloalkyl. Cj-vcycloalkylC, 
4alkyl. Het', Het^, Het'c,.4a3kyl and Het^C,.4alM; 

\ ■ \ \ 

yQ ^ Cii—R,h or /'^=\ ' 
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Rsa and Rsb are, eadi independently; selected firom hydrogen, Ci-dalkyU Ca^alkenyl, C^. 
^alkynyl, C3.7cycloalkyl, aryl, Het\ Hef; wherein each of the substituents 
selected from Ci^^aH^yl^ C2-6alkmyl, Ci-ealkynyl or Ca^voycloalkyl, are optionaUy 
substituted on one or more carbon atoms with a substitaent indepmdendy 

5 selected from the group consisting of amino, mono- or di(CMalkyl)amino, 

hydroxy, carboxyl, o^to^ mercapto, halogen, cyanogen, nitro, Ci-4alkyloxy, . 
Ct^alkylcarbonjd, Ci^alkylcarbonyloxy, CMalkyloxycarbonyl, aryl, C3- 
7cycloalkyl, Het\ Hel?, Ci.4alkylcafbonyloxy, Cwalkyloxycatbonyl; 
R6 is hydrogen or Ci-6ftlkyl optionally substitttted on one ace more carbon atoms with 

10 one or more substltnents fadqpendently selected from the groiq) consisting of 

amino, mono- or di(Ci^alkyl)amino, hydroxy, mercapto, 0x0, cyanogen, nitro, 
halogen, carboxyl CMalkyloxy, Ci^alkylcarbonyl, Ci^alkylcarbonyloxy, Ci. 
4alkyloxycarbonyl, Ca.Tcycloalkyl, aryl, Het^Het^; whereixi each CMalkyl may 
optionally be substituted by amino, mono- or di(CMalkyl)amino, hydroxy, 

1 5 mercapt0:» 0x0, cyanogen, nitro^ halogen, carboxyl. 

2. A compound according to claim 1 wherein Ri hydrogai, Cwalkyl, Ca^alkenyl, 
caylCi^alkyl, C^cycloalkyl, C3,7CydoalkylCi-<ialk3d, aryl, Het\ Het^Ci^alkyl, 
Hel?a Het^Ci^kyli wherdn Het^ is a monocyclic or blcycUc heterocycle having 

20 5 to 10 ring members^, which contains one or more heteroatom ring members each 

independently selected from nitrogen, oxygen or sulfur and which is optionally 
substituted on one or more carbon atoms. 

3. A compound according to claim 1 or 2 wherdn L is -.O-Ci-salkanediyl-CCrO)-. 
25 ' 

4. A compound according to any one of claims 1 to 3 wherein 

RsftOrRsb are each independently selected from the group consisting of atyl,Het^ Het? 
or Ci^^alkyl optionaUy substituted on one or more atoms with a substituent 
independently selected from the group consisting of amino, hydroxy, carboxyl, 
30 0x0, sulfhydryU halogen, nitro* cyanogen* Gwalkyl, aminoCi-4alkyl, hydroxyCi- 

4allcyl, haloCi-4ancyl, C^alkyloxy, Ci.4aIkylcarbonyl, CMalkylcarbonyloxy, 
Ci.4aJkyloxycarbonyl3 CwalkylcarbonyloxyCMalkyl.Ci^alJsyloxyc^^ 
4alkyi, aiyl, Cs-Tcyoloalkyl* Het^ and Het?; 
R6 is hydrogen. 

35 

5. A pharmaceutical composition, comprising an effective amount of at least one 
compound as claimed in any one of claims 1 to 4, and a phamiaceutically tolerable 
excipient 
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6. A method of inhibiting a protease of a multi-drag resistant j«trovinis in a mammal 
infected with said retrovirus, comprising administering a protease inhibiting 
amount of a compound according to any one of claims 1 to 4 to said mammal in 

5 need theteo£ 

7. A method of treating or combating infection or disease associated witli multi-drug 
resistant retrovirus infection in a mammal, comprising administering an effective 
amount of at least one compound according to any one of daSms 1 to 4 to said 

10 mammaL 

8. A method of inhibiting multi-drug resistant retroviral replication, comprising 
contacting a retrovirus with an efiEfective amount of at least one compound 
according to any one of claims 1 to 4. 

15 

9. , A compound as claimed in any one of claims 1 to 4 fi>r use as a medicine. 

10. The use of a compound as claimed in any one of claims 1 to 4 in fee manufacture 
of a medicament fi>r treating or combating mfection or disease associated with 
20 multi-drug resistant retrovirus infection in a mawTna^ 
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2V-Dxides, salts, stereoisomeric foims, racemic mixtures, prodrugs, esters and 

metabolites thereo:!^ wherein Ri and Rb eadi are H, optionally substituted Ci. 
salkyl, Ca-ealkenyl, Cs^TcyoloiOkyL, aryl, Het^ Het^; Ri may also be a radical of 
formula (Ri i,Riii,)NC(RioJR.im,)CR9-; t is 0, 1 or 2; Rz is H or Ci-^giJikyl; L is - 
C(=0)-, -OC(=0)-, -NR8-C(=OK -CM3i^alkanediyl-C(=OK -NRs-Ci. 
6alkaneaiyl-C(=0)-, -SC-0)a-, '<0-S(=0)2-, -NR«-S(=0)i ; Ra is Ci.<jalfcyl. arjd, 
C3,7cydoalkyl, C3.7cycloalkylCMaIIO*» or arylCi.4aII^^ 
4allc3^0C(=0)» oarboxjd, aininoC(=0), mono- or di(Ci.4a31cyl)aimnoC(=0), C3. 
Tcyoloalkyl, C2^5a3ke!ayl, Qt.&BSkynyL or optionally substituted Ci-ealkyl; 

\j is Rsb or ; 

/ / / R^a 

Rsaot Rsb is C2.6alkenyU Ca-isalkynyl, Cs-voycloalkyl or Ci^sallsyl, optionally 
substituted on one or more atoms; R5 may also behydrogen, aryl, Het^ Re^i is 
hydrogen or Ci^fialiyl optionally siibstituted on one ore more carbon atoms. It fiirfher 
relates to their use as broadspectram HIV protease inhibitors, processes for their 
preparation as wdl as phaimaceutioal compositions and diagoostio kits comprising 
themi. It also concerns combiiations thereof with another anti-retroviral agent, and to 
their use in assays as ws&sbdcb compounds or as reagents. 
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